“  .  .  .  it  is  evident  that  any  serious  fluctuations  in 
defense’s  support  of  electronics  engineering 
work  w  ill  ha\x'  repercussions  throughout  the 


entire  profession. 


n 


See  page  6 


^  • 


“the  technique  that  was  used  in  the  preliminary 
design  of  Tiros  was  that  of  a  Brownie  camera.” 

See  page  22 


“it  is  no  longer 
ready  to  satisfy 


sufficient  .  .  .  merely  to  stand 
m i  1  i  ta r y  req  u  i  remen  ts.” 


% 


•  • 


•  • 


« 

•  • 


■  <*  /  ' 

UM 

See  page  31 


X  • 


Philco 
announ 
the  only 


MICRO¬ 


SWITCH 


i  I 


the  industry’s  first/ 

LOW  ENERGY,  HIGH  SPEED 

switching  transistor 


M930  .  .  .  MICRO-ENERGY  SWITCH  .  .  .  TO-18  CASE 

MAXIMUM  RATINGS 

Storage  Temperature . 100°  C 

Total  Device  Dissipation  at  25°  C  .  .  35  mw 


CHARACTERISTICS 

MIN. 

TYP. 

MAX. 

DC  Current  Amplification  Factor, 

I>FE  (VcE  =  -  D.2D  V,  Ic  =  -2  ma) 

25 

40 

Collector  Voltage,  Vce 
(Ic  =  -2  ma,  Ib  =  -0.2  ma) 

.095 

.13  V 

Gain-bandwidth  Product,  fj 
(Vce  =  I V,  Ic  =  I  ma) 

125 

175 

mes 

Philco  is  a  n(*\v  concept  in  the  dcsi^rn  of  switcliin^^ 

transistors  for  hi^h  spci*(l  computer  lo^nc  circuits!  All  internal 
device  ca|)acities  are  exceedin^dy  small  .  .  .  and  its  static  char¬ 
acteristics  are  optimi/.ed  for  operation  at  low  collector  voltages 
and  collector  currents.  /  ..  /  . 

It  will  operate  at 

t)uls(‘  rates  in  excess  of  lO  me  with  colhrtor  currents  as  small 
as  I  ma  from  collector  supply  voltages  as  small  as  I  V. 

d'his  new  micro-imergy  switch  is  of  gr(*at  importance  in  the 
design  of  ultra-reliable,  high  density,  high  speed  (‘(piipment.  In 
micro-energy  circuits,  th(‘  total  d(‘vice  dissipation  is  reduced  to 
an  absolute  minimum  . . .  250  microwatts  ...  a  prime  considera¬ 
tion  in  achieving  maximum  reliability.  The  d'-P)30  is  an  im¬ 
portant  ste})  toward  microminiaturization  .  .  .  permitting  high 
packing  densities  without  exce.ssive  internal  heat  generation. 
For  complete  information  write  Dept.  S-SOo. 


PHILCQ 

^or  f/fc  //fr/i/  Orrr 


LANSDALE  DIVISION  •  LANSDALE,  PENNSYLVANIA 
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Spectrum-Stretching 
Communications^  System 


THE  BIG 


LEADS  THE  WAY 


TO  INTEGRATED  COMMUNICATIOHS  SYSTEMS 


ADLER  heterodyne  repeater  techniques  have  opened  a  wide  range  of  UHF  channels  for  U.  S.  Army  field  communica¬ 
tions,  and  prevented  obsoleting  of  millions  of  dollars  of  VHP  equipment.  Developed  and  manufactured  by  ADLER, 
the  "F-Head"  converter  permits  the  basic  AN/TRC-24  VHP  system  to  be  used  for  UHF  relaying  in  areas  where 
VHP  spectrum  congestion  is  a  problem.  Designed  for  plug-in  use,  the  compact  “F-Head”  heterodynes  the  VHF  out¬ 
put  of  the  AN/TRC-24  to  the  available  UHF  range.  ADLER  heterodyne  techniques  also  are  employed  in  advanced  TV 
microwave  and  repeater  systems,  and  multichannel  communications. 


ADLER  ELECTRONICS,  INC.  New  Rochelle,  N.  Y. 


SATELLITE  RELAY  SYSTEM  -  A  reliable,  worldwide  net¬ 
work  for  telegraphy  and  teletype  communications  will 
be  realized  through  PROJECT  COURIER  of  the  Advanced 
Research  Projects  Agency  and  U.  S.  Army  Research  & 
Development  Laboratories.  Each  of  the  Courier's  air- 
ground  transportable  stations  duplex  transmit  and 
receive  15  million  bits  of  stored  information  in  the 
4-minute  contact  with  the  satellite.  As  subcontractor 
to  ITT  Laboratories,  ADLER  is  responsible  for  design, 
manufacture  and  equipment  installation  of  the  ground 
station  trailers  of  this  earth-satellite  relay  system. 


TRANSPORTABLE  TROPOSPHERIC  SCATTER  SYSTEM- 

A  new  concept  in  continent-spanning  tropospheric  scat¬ 
ter  communications  soon  will  be  available  to  the  U.  S. 
Air  Force.  For  the  first  time,  the  full  multichannel  capa¬ 
bility  and  reliability  of  a  large,  fixed  installation  will  be 
provided  in  a  compact,  air-ground  transportable  pack¬ 
age.  The  all-environment,  lOkw,  AN/MRC-85  is  being 
designed  and  manufactured  by  ADLER  under  subcon¬ 
tract  to  Page  Communications. 


Write  for  all  the  facts  on  how  ADLER  experience 
can  help  solve  your  communications  problems. 


DLER 


V 


Stunt  Box— your  Big  Plus 
with  Teletype  printers 


Built  into  Teletype  Model  28  page  printers  is  a  control 
device  called  the  Stunt  Box.  The  function  of  this  unique 
component  is  to  provide  extra  control  facilities  for  both  local  and 
remote  operations.  Thus — in  addition  to  transmitting,  receiving 
and  recording  messages  and  data — the  page  printer  can  be 
used  for  a  variety  of  switching,  remote  control  and 
selective  calling  tasks. 

The  Stunt  Box  reduces  costs  by  simi)lifying  equipment 
needs  and  systems  arrangements.  It  is  the  Big  Plus — the 
extra  value  in  Teletype  Model  28  page  printers  and  automatic 
send-receive  sets. 

Teletype  Corporation  manufactures  this  equipment  for 
the  Bell  System  and  others  who  require  the  finest  in  data 
communications  equipment. 

Write  for  free  20-page  brochure,  "The  Teletype  28 
Stunt  Box,’’  to  Teletype  Corporation,  Dept.  75H, 

5555  Touhy  Avenue,  Skokie,  Illinois. 


Typing  Tape  Punch 


Send-Receive  Page  Printer 


Automatic  Send  Receive  Set 


TELETYPE 


SUBSIDIARY  OF  H'CijAT//  ElCCtTIC  COtUpatty  INC. 


Sec  Teletype  Corpont/mn's  exhihit  'if  the  An  h'oree  A  ssoeidtion' s  PhiO  Aero-spiier  Panitnimii  X-  ('(invention 


Septenifier  2I-2.~i,  Son  I'rttneiseii,  ('nlif. 
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TAKE  A  COFFEE  BREAK 


TAKE  TWO! 


TIMES  FACSIMILE  WEATHER-FAX*  PROVIDES 


CRYSTAL-CLEAR 


RECORDING 


WITH  NO  SUPERVISION! 


Start  it  and  forjict  it.  While  yoirre  plottinfz  safe  flifilit 
plans  or  local  area  fore*ea>t'^  — or  when  yoii'ie  called 
away  from  yoiir  area  — Times  Faoimile  Model  Kj 
“W  eather-fax”  automatically  records  tiraphie  material 
with  exceptional  clarity  and  ^harfmess  for  as  lonji  as 
five  days!  You  save  worry  and  wonderinjj  —  as  well 
as  considerahle  personnel  time. 

^  oil  save  other  ways,  too.  “W  «*ather-fax”  uses  a  con¬ 
tinuous  roll  of  low-cost  “dr\”  eh*et rosensit i\ e  paper 
unaffected  hy  heat,  lijrht  or  unusual  >tora}xe  condi¬ 
tions.  .So  there's  no  dantrer  ol  material  loss.  And 
electronic  sfiecialists  in  o\er  100  (dties  throughout 
the  United  States  assure  immediate  maintenance. 


Desi«:ned  to  receive  up-to-the-minute  maps  and  data 
transmitted  o\er  the  National  Facsimile  Network, 
“W  (*ather-fax”  i>  u^ed  hy  the  Air  Force,  the  .Navy, 
the  Army  .Sijiiial  (]orps.  the  W  eather  Hureau  and  other 
^o\ (Miimental  ajieneie^.  In  addition,  commercial  air 
lines,  weather  reporting:  services  and  tin*  fjeMiphysical 
divisions  of  major  oil  companies  find  it  indjspensahle. 
Fimi  out  if  your  company  can  profitably  use  facsimih* 
reiordinj;.  .And  then  iu\e>tijiate  “Weather-fax.”  It's 
the  most  advanced  machine  ol  its  kind— and  just  one 
of  a  complete  line  of  out>tandin‘r  products  made  hv 
tilt*  world's  larjie-t  developer  and  manufacturer  ot 
faesimili*  eomrnunieat ioii"  eipiiprnent  and  aeeessorie". 


Westrex  Corporattott 


A  DIVISION  OF  LITTON  INDUSTRIES 


For  information,  write  Communications  Equipment  Department 
540  West  58th  St.,  New  York  19,  N.  Y. 
1523  L  Street  N.W.,  Washington  5,D.C. 

"Trademark 
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field  service  problems? 


Maintenance  of  electronic 
equipment  in  the  field  is  of 
prime  importance  in  the 
defense  of  the  Free  World.  To 
keep  this  equipment  in  per¬ 
fect  operating  condition  and  to  train  the 
men  who  must  install  and  maintain  it  is  the 
work  of  expert  field  engineers.  Hoffman’s 
Field  Service  Department  offers  to  military 
and  industrial  customers  a  complete  pack¬ 
age  of  services  including  field  engineering, 
overhaul  and  repair,  as  well  as  on-the-job 
and  in-plant  training  programs.  Expert  per¬ 
sonnel,  with  a  background  gained  through 
experience,  provide  Hoffman  with  the  capa¬ 
bility  for  solving  your  field  service  problems. 


hadar  communications  asw 


electromechanical  SOLARPOWfA  systems  MANAGtMtNt 


NAVIGATION  FIEll  Sr«.  f  •,  T  t  R  E  A  l  1 3 


H^rffman 


S'gnificOM  do v'::pTTii;rt, 


ELECTRONICS  CORPORATION 

Military  Products  Division 


!  r  SL'f-'tiLtS  dlTd  e  r  gineers  of  high  calibrt .  Pit  3  -  •  .  .  f  f.  ■  • 
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DEFENSE  ELECTRONICS  AND 


th6  6ngin66r  by  james  m.  bridges 

Director,  Office  of  Electronics,  Office  of  the  Director  of  Defense  Research  and  Engineering 


ArcKv  CONTHIIU  TKS  \(Mv  sliinifuanllv  to  national 
(It'fenso  l>v  foiitering  lit*alth\  iiulujitr) -military  re- 
lationsliijis  and  bv  dovolopinji  a  broad  mutual  under¬ 
standing:  of  the  many  eom])le\  technolo^deal  and  manage¬ 
ment  problems  associated  with  the  rapidly  advancing 
field  (d  military  c‘ommunieali<>ns-eleetronirs. 

Kather  than  attemjrt  to  cover  the  many  technological 
ad\ances  that  ha\e  exerted  a  direct  influence  on  military 
eh'ctronics.  I  ha\(‘  chosen  to  discuss  some  of  the  signifi- 
<  ant  changes  taking  place  in  mir  o\t*r-all  defense  plan¬ 
ning  and  will  attempt  to  intmpret  these  changes  in  terms 
of  their  meaning  to  defenst'  (‘lect ronics. 

During  the  next  decade,  man  will  make  his  first  \en- 
ture  into  space:  the  secrets  of  the  universe  will  be  un¬ 
folded  at  a  continuallv  increasing  speed;  the  application 
(d  a  rajridlv  t'xpanding  technologv  w  ill  improv  e  the  liv  ing 
conditions  and  prosperity  of  all  men  throughout  the 
world.  ^  et.  we  are  (Mitering  this  jxMiod  in  tin*  fact*  (d 
a  gr(»wing  thr(*at  <d  wt‘apon  forct's  that  could  completelv 
destroy  civilization  in  a  few  hours. 

It  is  jiossible  that  within  onlv  a  few  vears  the  world 
niav  fact*  a  deatllv  wt*apons  stalt‘mat(*  in  which  tht*  con¬ 
tinued  exist(*nce  of  civilization  can  (lt*pend  upon  tht* 
actions.  tlt*cisions  and  diplomacv  of  a  ft*w  mt*n  in  high 
govt*inm(*nt  positions.  It  will  bt*  a  situation  in  which 
limitt'd  wars  can  flourish  and  perhaps  b(*comt*  fairlv 
imjiortant  conllicts  without  starting  a  thermonuclear  t*x- 
chamit*  between  tht*  Soviet  1  nion  and  the  W  Vstt'rn 
W  oritl. 

Onct*  t*stablishcd  it  is  doubtful  that  this  weajxms  stale- 
matt*  will  be  significantlv  unbalanct'd  in  the  n(*ar  future 
bv  antimissilt*  dt‘ft‘nses.  It  appears  that,  for  tht*  first 
tinn*  in  historv.  tht*  technological  and  (‘conomit*  gap  bt*- 
twt*t*n  olTt*nse  and  dt*fenst‘  has  bt*come  so  with*  that  bridg¬ 
ing  it  is  unlikclv  without  a  rev  obit  ionarv  advanct*  in 
d(*fcnsiv c-w capon  capabilitit*s  comparable  to  that  of  the 
tht*rmonuclt*ar  w(*apon  its(*ll.  rurthermore.  it  is  not 
clt*ar  to  mt*  that  anv  decisive  military  advantage  would 
bt*  gained  bv  t‘ither  nation  tlt*v t'lojiing  ofTensivt*  space 
weapons,  t‘ven  though  tht*  psychological  t*lT(*cts  of  fear 
and  the  national  prt*stigc  a>->ociatt*d  with  lt*adership  in 
space  technologv  could  have  an  im|)oitant  bearing  ujion 


tht*  world  political  position. 

This  wt*aj)ons  stalt*matt*.  which  \  ict*  Drt*si(lt*nt  \ixon 
has  so  approj)riatt*lv  call(*(l  tht*  '’balanct*  <d  tt*rror.”  has 
a  (Mmtrolling  influt*nct>  on  total  d(*ft*ns(*  planning  and 
during  the  past  vt*ar  has  brought  about  tht*  rt*orit*ntatitm 
td  manv  major  programs.  Lt*t  mt*  mt*ntion  brit*flv  the 
jirogram  redirt*ctions  that  ap|K*ar  to  havt*  tht*  most  signifi¬ 
cant  effect  upon  (lt*ft*nse  (*lt*ct ronics  programs  and  plans. 

<  1  )  fanphasis  has  bt*(*n  int  rt*ast*(l  on  programs  asso- 
ciatt*(l  (lirt*ctlv  with  impioving  and  maintaining  the 
t*fTt*ct  iv  ent*ss  of  our  currt*nt  mannt*tl-bomber  striking 
fortes  and  (*X|)editing  tht*  rt*adint*ss  of  intt*rmt*diatt*-rangt^ 
and  intt*rc()nt in(*ntal  ballistic  missilt*s. 

i2l  A  firmt*r  poliev  is  tlt*vt*loping  with  rt*gai'd  to  tht* 
rt*lativt*  position  <d  niissilt*s  and  mann(*d  air t  raft  as 
futurt*  t*l(*mt*nts  td  tht*  stratt*gic  striking  ft>rct*. 

idl  Idftirt  is  b(*ing  substantially  rt*(luc(*tl  tm  tht*  de- 

V  (*lt»pmt*nt.  prtKiuctitm  anti  w(*apt)n-deplov  m(*nt  prttgrams 
aimt*tl  at  Itmg-rangt*  imprttv (*m(*nts  t)f  ct»ntint*ntal  air 
(lt*ft*Mst*  against  niannt*d-btmibt*r  attack,  and  tht*  initiatitm 
t)f  majtn-  rt*st*ar(  h  at'id  (l(*yt*lopm(*nt  prtigrams  in  this 
art*a  is  doubtful.  This  tlt)t*s  mtt  m(*an  that  wt*  are  drt>p- 
j)ing  t»ur  guaitl  against  a  pt)ssiblt*  attack  bv  mannt'd  air- 
traft.  Our  j)i(*st*nt  air  tlt*ft*ns(*  cajiabilitv  is  gt»t»d  and 
when  imjtrov (*mt*nts  imw  bt*ing  math*  art*  ctmiplt*tcd.  tmr 
continental  air  (l(*f(*nst^  svstt*m  will  bt*  t*ntirt*lv  ath'tpiatt* 
tt»  Copt*  with  tht*  bt)mb(*r  thrt*at. 

i  ll  l.arlv  warning  against  ballistic-missile  attack  is 
b(*ing  h(*avily  t*mphasizt*d.  !''vt*n  in  a  situatitm  td  ”de- 
strijctivt*  missilt*  saturatitm.  *  !h(*rt*  wtmid  bt*  st»mt*  atl- 
vantagt*  in  having  maximum  warning  that  a  missile 
attack  has  bct*n  launcht*tl.  Such  warning  is.  i>f  tonist*. 
t*\t rt*nit*ly  imptirtant  tluiing  tht*  n(*\t  ft*w  v(*ars  wht*n 
tmr  pi'imarv  stratt*gic  forct*  consists  t)f  manned  btnnbt*rs. 
A  major  pitigram  in  tht*  ballistic-missilt*  (*arlv  warning 
ait*a  is  tht*  liMKWS.  |  h*st*arch  and  dt*v clt)pmt*nt  wtnk 
is  alst)  proct*(*ding  on  ov t*r-tht*-ht)rizt)n  radar.  infrait*d 
anti  (»th(*r  t(*chnitpit*s  for  t>btaining  warning  tif  missile 
firings  t*ailv  in  tht*tr  initial  Might  thumgh  tht*  atrnt»sph(*rt*. 
.Satt*llit(*  syst(*ms  for  this  ap|)licat itm  art*  also  iintlt*r  tle- 

V  clojiment. 

(o)  Mttrt*  t*mphasis  is  bt*ing  givt'ii  to  ifsearch  and 
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clt*\ rlopmenl  pro^raiii^  aimt’d  al  increasing  the  capal»ilil\ 
and  rciialdiit\  of  iiiohal  connnunicalions  an<l  command 
control  s\ stems.  Hccaust*  of  the  demand  for  ^ocatcr 
spcc<l  and  caj)acit\  of  communications,  as  ucll  as  a 
lii^licr  d«‘i2rcc  of  rcliahilit\.  the  new  coimnimication  and 
command  control  ssstems  will  rciv  hca\il\  on  automatic 
swilchirj^^  and  electronic  ((unputers.  |{(*s(‘arch  and  dc- 
vclopincril  is  continuousU  proceeding!:  on  th<‘  use  of 
'iat(*llitcs  as  a  communication  medium. 

(f>i  Because  tin*  availahilitv  of  an  clT(*cti\e  dcft*nsc 
against  attack  h\  hallistic  missiles  would  produce  a  signi¬ 
ficant  imhalanc('  in  a  weapons  stalemate,  hijih-priorit) 
effort  is  continuing  on  n’search  and  development  in  this 
area.  This  includes  (‘xploratory  researeli  in  areas  of 
radically  new  weapons  teehrndo^y. 

(  7 1  Kmphasis  is  inereasin"  on  research  and  dev  elop¬ 
ment  l(‘a<liiyi!:  t<ovard  improved  eapahilities  to  conduct 
limited  or  tactical  warfare*.  Ih'tter  surveillance,  greater 
rnohilitv.  (h*ereas(‘d  wei^Tl  and  volume  and  improved 
reliahilitv  and  flexihilitv  of  weapons  and  e(|uipfnent  are 
aniorii!  the  main  ohjeetives  of  this  research  and  develop¬ 
ment  (dfoit. 

Iniplivations  on  lininsiry 

\\  Idle  these*  and  other  ehanjies  in  defense*  jelanidn^^ 
are*  we*ll  known  threm*’li(mt  the  defe*nse*  inelustrV.  I  elouht 
that  the*ir  true*  itnplie*atiems  e)n  the*  e*le*etro?de*s  industry 
— anel  partieularlv  upon  the*  e*le*etrorde*s  eri’iineerinfr  pree- 
fe*ssion  aie*  fuliv  re*e*oiirdze*d.  I  elon  t  thoroughly  unele*r- 
stanel  the*  full  siiiidfie  ane-e  of  the*  prol)le*m:  hut  I  am  e-on- 
vine‘e*el  that  it  is  so  important  to  e*le*e  trordes  e*ni!ine*e*rs  anel 
mana,i!e*nie*nt  |)e*(»plt*  that  it  ele*se*rves  immeeliate  stuelv  hy 
inelustiv.  hv  the*  l)e*partment  of  l)efe*nse  anel  hy  all  in- 
elustrial  anel  professieenal  enjiaidzatioeis  assoriate*el  with 
e*le*e  t ronie  s.  1  woulel  like*  to  pre*se*nt  the  |)rohle*m  as  I  se*e* 
it  anel  to  ur^e  all  eef  vou  in  AFTlvA  anel  in  ele*fe*nse*  e*le*e- 
troide  s  tej  loe»k  at  it  earefully. 

1*7)1  a  |)rope*r  unelerstanelin^'  of  the  situation,  we  must 
first  re*eo^rnize*  how  e  ritiealiv  euir  total  national  e*le*etre)n- 
ie  s  t*nj:ine*e*rin^  re*se)ure‘es  elepenel  em  l)e*ft*nse.  1  expe*e  t 
that,  sine  e*  it  is  kneewn  that  the  teetal  elefe*nse  expe*nelitures 
in  ele*e  troide  s  represent  ahe)Ut  one-half  of  the*  te)tal  eeutput 
e)f  the*  ele*et ronies  inelustiv.  it  mav  he  the*  ”e*ne*ral  helief 
that  about  e)ne*-half  eef  the  ele*e‘tre)nie*s  engineering  peeeple 
are  e*ni|)le)v  e*el  on  l)e*fe*nse  wenk.  l  ids  is  not  see.  I  he  best 
infeuination  available*  tee  mv  eeflice  indie*ate*s  that  he- 
tvvet*n  o(f  anel  dO  percent  e)f  ejur  natieenal  eleetre)!des  en^i- 
nee*rin^  re*se)uree*s  are  hein^  supj)e)rte*el  hv  I)e*fense*.  Thus, 
it  is  epjite  ev  iele*nt  that  anv  serious  flue*tuatie)ns  in  De¬ 
fenses  support  of  elee  treinie  s  en^in(*erin«r  vveirk  will  have 
repereussions  threm^heeiit  the  entire*  preefessieen. 

Rvdnvtion  of  Eny^ineerin^  Effort 

Te*t  us  hae  k  rmw  te)  the  Defense*  program  ree)rie*nta- 
tie)n  I  emllineel  a  few  minutes  a^e)  anel  eeensieler  what 
effee  t  it  mav  have*  u|)e)n  the  ele*elre)nie*s  e*n^ine*e*rin^  wenk 
le)ael.  It  se*e*ms  ohviems  that,  elurinp:  the*  ne*xt  vear  eir  so. 
there*  will  he*  a  substantial  re*eluetie)n  in  the*  e*n<zine*erin^^ 
effe,rt  <:()in^  into  eontinental  air  eleft*nse*  ajrainst  manne*el 
aire  raft.  This  inelude*s  all  tvpes  of  inte‘ree*ptor-aire  raft 
ele*etronies.  airborne*  earlv  warning!.  surfaee*-te)-air  anel 
air-te)-air  ^uiele*el  ndssile*s.  data  links,  iirounel  raelars. 
ielentifie  ation  ele*v  ie  e*s.  elata-proe  essini:  e*(piij)ment  anel 
manv  othe*r  assoe*iate*el  svstem  ele*nie*nts.  Tike*wise*  it  ap- 
pt*ars  that  future*  e*n^ine*erin^^  e*ffe)rt  in  manneel-hennher 
elee  tronie  s  will  he  elrastiealiv  re*elue  t*el.  Also,  manv  com¬ 
ponent  anel  te*e  hrde*al  ele*v e'lopmf'nts  spe*e  ifieallv  applie*ahlt* 
te)  these  are*as  will  he*  affe‘e‘teel. 

J'ake*n'  te)^e*the*r.  the*se  are*as  of  e*le‘etronie‘  e*n^ine*erin^ 
have*  e*m|)le)veel  a  substantial  pe*re*e*nlai»e*  of  all  of  the* 


e*le*e  t ronies  te*e  hide*al  pe*e)ple*  working"  on  De*fen«.»*  pionrani'i 
in  the*  {east  se*veral  ve*ars.  At  pre*se*nt  we*  have*  no  aee  urate* 
aee-ount  «>f  the  ae  tual  numhe*rs  inv(dve*el.  hut  we*  he*lie‘ve- 
it  mav  he*  as  mue  h  as  l(t  to  of)  pere  e*nt.  It  is  epdle*  ev  i- 
ele*nt  that  a  major  reeluetion  e)f  eiyiiine*e*rin^^  e*ff«nt  involv¬ 
ing^  se)  lar^e*  a  se*i»me*nt  e)f  e)ur  e*le*etre)rdes  e*ni!iiM*e‘rini! 
re*soure  e*s  is  ^M)in^^  to  pie*se*nt  a  se*rious  mana»!e*me*nt  proh- 
le*m  to  De*fe*nse*  anel  the*  ele*e  tronies  inelustiv. 

It  is  true*  that,  as  the*  ele*manels  for  e*n^ine*ers  in  thi- 
are*a  of  De*fe*nse*  ele*ere*ase,  there  will  he*  an  ine*reasint! 
ele*manel  in  either  areas,  sue  h  as  space,  ballistic  missiles, 
hallistie-ndssile*  ele*fense*.  tae*tieal  warfare,  eennmuidea- 
tiems  anel  antisubmarine  elefenses.  He)we*ver.  I  elo  imt 
believe  that  these  expanelin^  areas  will,  in  themselves, 
warrant  the  eontinueel  effee  t ive*  emplovment  of  the  ele*e  - 
tremies  engineers  neiw  engage*el  in  Defense  work. 

Reassifinnn*nt  of  Enf*ineers 

Several  large  Defe*nse  ele*etre)nirs  jireigrams  have  h(*e*n 
e  ane*t*le*d  in  reee*nt  ve*ars.  This  has  rmt  eauseel  any  seriems 
elisleieatie)?!  of  engine*e*rs.  primarilv  ht*eause  the  jieople 
rt*leased  were  alnmst  immeeliatelv  re*assigne*el  tei  other  De- 
fe*nse  preijee  ts  in  the  same  e  e)mpaide*s.  usuallv  withemt  the 
aelelitiem  eif  ne*w  pre)je*e  ts.  As  a  result,  the*  teital  annual 
eeists  e)f  eleetroides  engine*e*ring  te)  the  Dejiartment  e)f 
De*fense*  have*  not  he*e*n  le*sse*ne*el  hv  tliese*  preigram  ean- 
ee*llatie)ns:  hut  we  have  paiel  nmre  for  the*  engine*ering 
wenk  whe*re  this  engine*ering  “paeleling*’  has  taken  plaee 
eiften  in  eeest  eiverruns  eni  rost-plus-fixe*el-fe*e  e'eintracts. 
rids  is  erne  eif  the  re*ase)ns  that  the  ee)st  eif  militarv'  elec- 
tronie-  engine*e*ring  work  has  inereast*el  se)  rapiellv  during 
the  jiast  fe*w  ve*ars.  far  fastt*r  than  increases  in  wage  anel 
mate*rial  eosts.  It  has  alsei  he*e*n  a  major  fae  tor  contribut¬ 
ing  to  “mass  engineering.  ’  wlde  h  I  elefine*el  in  a  talk  at 
Syracuse  in  \e)ve*mher  19.*)().  as  “an  expre*ssion  useel  te) 
elese  rihe*  a  situatiem  where  seveial  t*ngine*ers  are*  assigneel 
te)  a  je)h  which  eenilel  he  aele*epiate*ly  acce)mplishe*el  in  the* 
same  length  of  time  hv  enie*  e  e)mpete*nt  engine*e*r  projierlv 
su|)pe)rte*el  hv  te‘e  hnie  ians.*' 

Dt*fense  has  ae*ee*|)te*el  these  praetiees  in  the  ])ast  he- 
e*ause  the*  jereigram  flue'tuatienis  have  iml  representeel  a 
large  peree*ntage  eif  teital  effent.  1  deeuht  very  much, 
though,  that  the  geevernment  can  eir  sheiuld  (*e)nele)ne  this 
ahsenptieni  preicess  as  the  elenianel  feir  engine*ers  on  air- 
elefense  anel  manneel-hennher  electreinics  programs  ele- 
creast*s.  he*e  ause  teiei  large  a  percentage  eif  eiur  teital  e*ngi- 
ne*ering  reseeurces  is  inveelveel. 

As  I  stated  he*fore*.  a  e*ertain  readjustment  can  he  maele 
hv  sensihlv  planning  anel  directing  the  reassignment  eif 
weirk  and  jieeiple  in  other  areas  of  militarv  ele*ctrende  s  en¬ 
gineering  work.  But  1  am  cenifielent  that  this  will  not 
result  in  preieluetive  enijiloyment  for  o()  to  90  percent  of 
the  natiein’s  eleetrende*  e*ngineering  re*souree*s  over  the 
n(*xt  se*veral  vears. 

This  wendel  inelieate  that  1  believe*  there  may  he  con- 
sielerahle  unemple)vment  in  the  eleetreniie's  engineering 
jireifessieni  in  the  future.  As  a  matter  of  fact,  there  is  a 
verv  real  chane  e*  that  this  can  hap|)en  unless  we  soem  lake 
veu'v  defiidte*  ste*ps  em  a  natiemal  basis  te)  prevent  it.  I  will 
aelndt  that  it  is  surprising  anel  pe*rhaps  uidieliev able* — 
te)  e*ve*n  sugge*st  sueh  a  possihilitv  in  an  era  when  we 
have  he*e*n  hearing  so  mue  h  about  the*  se*rious  shortage* 
e)f  engin(*ers  in  this  e*e)untry. 

Ohvieeuslv  we*  must  not  permit  any  aj)pr(*ciahle  unem- 
phivment  of  e*le*ctronic  engitfeers  It  is  essential  to  the 
he*alth  of  the  ele'ctreinics  e‘ngineering  profe*ssion  and  the 
natie)n‘s  future  security  anel  eceineindc  growth  that  everv 
eompe*te*nt  e'lcetremics  e*ngint*er  in  the  I  idled  States  he 
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Chief  Warrant  Officer  Donaid  Cree,  USN 

Staff  Eiectronic  Officer 

U.  S.  Navai  Support  Force  Antarctica 


Tky  to  I’KTiRE  YOliKSKLF  sta¬ 
tioned  in  a  land  where  the  sini|)Ie 
pleasantry  of  ordinary  sunshine  is 
an  event  that  calls  for  the  most  hilari¬ 
ous  of  celehrations.  Imagine  stepping 
mjt  of  the  (^unrnunications  Building 
for  a  breath  of  fresh  air  and  feeling 
ice  form  on  your  face  and  heard 
from  )()ur  own  breath  because  the 
outside  temperature  has  dropped  to 
")()  degrees  below  z<*ro. 

(a)mmonplac(?  objects  lik(*  rubber 
tires  and  e\en  stt*el  u  rei  cbes  becoim* 
brittle  and  snap  like  kimlling.  d'h<* 
uind  lashes  at  camp  sites  with  \eloci- 
ties  in  (‘\cess  of  KM)  knots.  It  blows 
snow,  sand  and  gra\el  witli  such 
force  that  it  strips  the  paint  from 
\ chicles.  pul\t*rizes  window  glass  and 
buries  entire  buildings,  d  h(*se  phe¬ 
nomena  are  common|)lact*.  d'o  make 
th(*  orninousne.'is  complete,  th«*v  tak(‘ 
jdaee  in  the  shadow  of  an  acti\e 
\  olcano. 

This  is  the  storv  of  \ntar<  tic  (]oni- 
muni(*ations  and  the  men  who  run 
them. 

Operation  I)(*ep  Freeze  I,  during 
IK.').^  and  1956,  gave  birth  to  the 
Antarctic!  Communication  System. 
With  KAdni.  (ieorge  J.  Dufek,  USN 
fRet),  commanding  the  first  Deep 
Freeze,  tlie  I  .  S.  Naval  .Supt)ort 
Force.  Antarctica  fdask  Force  43), 
brought  se\(*ral  themsand  men  to 
\ntarctica  to  (‘staldish  scientific  re- 
sc'arcli  stations  at  sevc*n  rc*mote  loca¬ 
tions.  3'he  stations  were  to  juovide 
housing.  mc‘ssing  and  working  facili¬ 
ties  for  the  many  scientists  engaged 
in  the*  various  phase's  of  antarc  tic  re- 
sc*arc‘h  during  tlie  lntc*rnational  Geo- 
plusic  al  Vc*ar  (TG5  ). 

All  bases  wc*re  built  in  ic*cord  time*. 
\c*wl\  acloptc‘d  mc'thods  of  prefabri- 
catiem  that  wc*rc*  clc*\c*lope*d  during 
the*  \c*ars  bdlowing  World  War  11 
w(*ie  utilizc'cl.  Manpowc*r  and  spec’ial 
e*nginc*c*ring  skills  wc*rc*  pro\idc*d  by 
mc*n  from  the*  Construction  Battalion 
of  tbc*  I  .  S.  Atlantic*  Flc*c*t.  3  hc*ir  re*- 
sourcefulnc'ss  and  abilitv  to  adapt  to 
the*  most  trving  situations  provc*d  the 
aptfic'ss  of  thc*ir  motto.  ‘‘Can  do! 

To  aid  the*  scic*ntists  in  thc*ir  proi- 
c*c  ts.  a  c*omplc*x  c'ommunication  net¬ 
work  was  c*stablishc*cl.  rc*chnical  in¬ 
formation  obtainc'cl  from  thc*ir  c*\peri- 
ments  and  exploration  was  ]>assed 
to  the  other  stations  and  back  to  tbe 
litc*rallv  dozc*ns  of  ino*rc*stc*d  agen- 
eie*s  in  the*  cont inc*ntal  Unite*cl  States. 

W  e*athe*r  information  was  re*lavc*d  to 
all  stations  in  the  inte*re*st  of  fliglit 
safe*t\.  Information  of  public  inter- 
e*st.  sucb  as  ne*w  re*le*ase*s  ami  pe*rsonal 
inte*r\  ie*w  s.  w  as  e  hanne*le*cl  to  news 
age*m  ie*s  and  radio  stations  that  hael 
re‘|)re*se*ntati\e*s  on  the*  scene*.  Aebnin- 
istratixe  ttallic  e*once*rning  logistic*, 
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medical  and  persomicl  matlcns  was 
relaxed  l>y  Task  Force  FS  to  all  inter¬ 
ested  activities.  'Fliis  comniimications 
system  was  desi^n(‘d  to  he  capable 
of  lumdlin^  its  traflic  re<:ardless  of 
the  challenge  of  the  climate. 

All  stations  were  originally  linked 
witli  low-powered  transmitters.  Most 
of  the  trallic  was  passed  by  continu¬ 
ous  wave.  Farlv  attempts  to  use  fac- 
>iniile  failed.  Homer-type  e(|uipment 
was  almost  nonexistent,  the  only 
available  units  l»eing  of  very  low 
power.  Oidy  one  station,  that  located 
at  \AF  McMurdo.  had  transmitters 
capable  of  1  kw  output. 

It  soon  became  apparent.  <lue  to 
<'ommunication  ‘'blackouts.'  e*(|uip- 
ment  breakdowns,  arid  the  iiu  leasing 
V(dume  of  traflic.  thai  more  expedi¬ 
tious  means  of  transmission  and  m(*s- 
sage  handling  were  necessary.  I  n(h*r 
I  lie  guidance  of  (pialified  electronics 
personnel,  and  witli  the  assistance  of 
the  (iroimd  Flectronics  Division  of 
tin*  Rur(*au  of  Sliijis.  several  bases 
were  soon  eipiipjied  with  freijuencv 
shift  kev  and  radio-teletv  pew  rit(*r 
eipiipment.  Additional  transmitters 
with  a  capability  of  .S  kw  were  in¬ 
stalled.  \ewer  and  more  up-to-date 
t(*st  eijuipment  was  shipped  to  tin* 
stations,  din*  oriirinal  antenna  fields 
und(‘rwent  radical  modification. 
l)oubh*t  and  long-win*  antennas  were 
replaced  bv  higher  and  longer  three- 
wire  curtain-type  rhombiis.  Vertical 
whips  wen*  n*placed  by  the  newt*r. 
nion*  (*(ricit‘nt  sleeve-tvpe  antennas. 

Installation  of  antenna  fields  in  the 
antarctic  has  always  been  a  major 
problem.  Ilie  presence  of  perma¬ 
frost  n*(pjin*s  that  special  boring 
tools  .b(*  used  for  digging  guy  wire 
anchor  holes.  Fxplosives  are  fre- 
ipientlv  necessary  to  obtain  adequate 
penetration.  Mounting  ])lates  for  the 
base  antenna  towers  must  be  of  the 
“sandwicir’  type.  Two  metal  plates 
are  laminated  on  both  sides  with  ma¬ 
terial  that  impedes  heat  conduction, 
riiis  base  keeps  the  |)ernia-frost  be¬ 
low  the  jilate  from  thawing  during 
the  brif*f  summer,  thus  preventing 
settling  of  the  antenna.  Transniis- 
*iion  lines  are  of  the  open  wire  tvpe 
with  impedance  about  fiOO  ohms,  and 
elevated  from  t(*n  to  fift(*en  feet  abovi* 


the  ground  to  permit  traffic  to  pass. 
All  transmission  lin(*s  use  either  No. 
()  copperweld  or  hard  drawn  copper, 
riiese  materials  can  tolerate  tin*  rav¬ 
aging  effects  of  antarctic  windstorms. 

One  of  the  more  important  c«nn- 
modities  of  each  antarctic  bast*  i.- 
electricitv.  Fach  station  has  its  own 
diesel-powered  motor  generators  to 
provide  electric  power  for  i-ooking. 
lighting,  electrical  and  electronic 
e()uipnient.  However,  the  supplv  of 
diesel  fuel  has  often  become  critical¬ 
ly  low  at  some  of  the  stations,  neces¬ 
sitating  stringent  use  of  electrical 
eijuipment  until  the  next  resuppiv 
period. 

Lo^istiv  l^rffhlerti 

1  Ik*  inland  bases  can  Ik*  resupplied 
only  during  the  antarctic  summer. 
October  to  January.  J’his  is  a  logistic 
problem  that  severely  limits  the  tvpe 
of  transmitters  that  can  Ik*  installed 
at  the  bases.  At  present,  the  main 
communication  station  of  \AF  Mc- 
.Murdo  has  two  transmitters  capable 
of  .S  kw  operation.  Other  stations 
are  limited  to  a  power  output  of 
either  .500  or  1000  watts,  dependim: 
on  the  type  of  (*(piipnient  installed. 
It  is  anticipated  that  in  the  near  fu¬ 
ture  newer  and  more  effici(*nt  equip¬ 
ment  will  be  installed  that  will  (*n- 
able  all  stations  to  further  incr(*ase 
their  radiated  power. 

Jhe  snow  in  Antarctica  is  unlike 
that  foumi  in  anv  other  part  of  the 
world,  ‘it  is  extremelv  fine,  verv  dry 
and  powdery.  It  penetrates  even  tin* 
most  minute  crev  asses.  J  he  camp 
originally  constructed  at  Byrd  Sta¬ 
tion  is  now  completely  buried  under 
snow.  It  is  estimated  that  the  tops 
of  the  original  antennas  built  onlv 
four  vt*ars  ago  are  now  under  about 
1.5  feet  of  hard,  packed  snow.  Ife- 
cause  the  air  is  consistently  extreme¬ 
ly  cold,  the  snow  contains  almost  no 
moisture.  Radiation  patt(*rns  that 
w(*re  taken  recently  wert*  compared 
with  jjatterns  made  wlK*n  antennas 
were  suspended  above  the  snow  level: 
they  do  not  indicate  any  appr(*ciable 
loss  in  radiated  power  caused  bv  tin* 
effects  of  complete  burial  under  snow, 
riiis  oddity  is  a  subject  of  much 
enntrov  (*rsy.  It  max  prove  to  Ik*  an 


im|)orlanl  factor  to  consider  in  tin; 
(fi*sign  of  future  antennas  for  climatic 
areas  likt*  Antarctii'a. 

Amateur  Radiit 

From  tilt*  standpoint  (»f  morale, 
jirobablv  the  most  important  pliast* 
of  antarctic  communications  is  the 
rolt*  of  amateur  radio.  y\t  \ \F  Mc¬ 
Murdo  (K(]41SV),  Bynl  Station 
(K(]4l.SB),  Hallett  Station  (K(!4- 
rSH  I  and  at  the  South  Bolt*  Station 
f  K(] K  S\  I  the  serv  ices  prov  itletl  bv 
mail  and  amateur  radio  afford  the 
onlv  pt*rsonal  contact  the  inhabitants 
havt*  with  their  loved  tmes  and  fanii- 
lit*s.  Amateur  ratlio  becomes  verv 
popular  during  the  long  winter  night, 
latt*  ft*bruarv  to  late  September. 
During  these  many  months  there  is 
no  mail,  and  all  hands  are  closely 
confint*d  to  the  limits  of  their  camps. 

I  housands  of  “ham-grams'’  and 
phone  patches  liavi*  been  relayed  to 
and  from  tin*  men  in  Antarctica  in 
the  past  four  years  bv  unselfish  and 
<fi*vot<*d  amateur  radio  operators 
ihroiighout  till*  United  States.  Paul 
Blum  I  W  2K(d{  I  of  Svracuse.  N.  Y., 
and  Jules  Madey  (  K2k(k!  I  of  Clarke, 
\.  J..  havK*  been  given  oflicial  recog¬ 
nition  for  the  outstanding  services 
which  till*)  provided  men  in  the  ant¬ 
arctic.  Most  contacts  are  being  made 
w  ith  single  sideband  in  the  2()-meter 
band,  although  contacts  have  been 
made  in  other  bands. 

rile  prospectus  of  antarctic  com¬ 
munications  svstems  is  one  of  con¬ 
tinued  growth  and  improvement. 
W  ith  the  recent  signing  of  the  Ant¬ 
arctic  J  reaty  by  delegates  of  12  na¬ 
tions  interested  in  the  continuation 
of  scientific  exploration  of  Antarctica, 
it  becomes  apparent  that  ev(*n  great¬ 
er  expansion  of  existing  communica¬ 
tions  facilities  will  be  necessary  to 
facilitate  the  rapid  and  efficient  fuf- 
fillnient  of  operational  commitments. 

\ow  that  the  operation  has 
achi(*v(*d  a  more  permanent  status, 
efforts  are  being  made  to  ensure  that 
everv  station  will  hav(*  the  capability 
to  carry  out  its  assigned  mission  with 
the  high  standards  of  performance 
and  reliability  inherent  in  U.  S. 
\aval  Communications. 


(1)  Amateur  Radio  Station  KC4USV, 
NAF  McMurdo. 

(2)  Two  Navy  men  stand  watch 
at  transmitter  hut. 

(3)  Trouble  shooting  teletype  equipment 
at  transmitter  hut. 
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The  art  of  precise  detection 


Dominating  its  environment  is  a  Sperry  Area  Seareh 
Radar  — one  of  a  network  which  wili  strengthen 
America's  (  ontinental  Aircraft  C'ontrol  and  Warning 
System,  rwenty-four  hours  a  day  the  year  round, 
these  giant  sentinels  stand  guard  searching  the  skies 
for  possible  “hostilcs.” 

This  is  one  of  many  advanced  Sperry  radar  systems. 
Others  are  tracking  and  guidance  radars  for  the  Navy’s 
I  errier  and  Talos  missiles  .  .  .  airborne  navigation 
and  weather  radars  for  the  Air  F'orce  .  .  .  portable  and 
airliftabic  tactical  early  warning  radars  for  the  Marine 


C  orps  .  .  .  tin\  battlefield  surveillance  radars  for  the 
Army  footsoldicr.  And  in  commercial  shipping,  Sperry 
radars  are  guiding  till  types  of  vessels  from  the  luxury 
ocean  liner  to  the  harbor  tug. 

Sperry  capabilities  in  radar  and  component  technol¬ 
ogy  in  such  fields  as  microwave  instrumentation, 
klystron  and  traveling  wave  tubes,  ferrite  devices, 
semiconductors  and  many  other  specialized  fields 
related  to  radar  continue  to  a(.lvance  the  art  of  pre¬ 
cise  detection  .  .  .  and  direction.  Cieneral  offices: 
Circat  Neck,  New  York. 


—  GOVERNMENT  — 

HAWAIIAN  OBSERVATORY  dedicated  June  23,  1960  at  Ewa  Beach,  Island  of  Oahu,  is  the 
tenth  such  facility  operated  by  the  U.S.  Coast  and  Geodetic  Survey.  The  Honolulu 
Magnetic  and  Seismological  Observatory  will  serve  as  an  important  geomagnetic  station 
in  the  Pacific  and  will  be  a  vital  link  in  the  Survey's  vast  program  of  locating 
earthquakes  throughout  the  world. 

EIA  REPORT  TO  FCC  on  the  radio  frequency  needs  for  space  communications  in  the  bands 
above  890  mcs  holds  that  satellite  communications  systems  and  surface  point-to-point 
communications  systems  can  operate  on  the  same  frequencies  without  causing  harmful 
interference  to  each  other.  The  Microwave  Section  of  the  Electronic  Industries 
Association  presented  its  findings  in  public  hearings  conducted  by  the  Federal 
Communications  Commission,  July  18. 

PIONEER  V  AND  TIROS  I  are  no  longer  sending  data  to  earth,  although  both  satellites 
are  still  orbiting.  Pioneer  V,  the  aluminum  space  laboratory  launched  March  11,  used 
a  5  watt  transmitter  and  a  150  watt  transmitter  to  exceed  the  previous  long  distance 
communication  record  of  407,000  miles  by  more  than  55  times.  On  June  26,  the  date 
of  its  last  transmission,  the  space  vehicle  was  22.5  million  miles  from  earth.  The 
experimental  meteorological  satellite.  Tiros  I,  transmitted  over  22  thousand  photos 
showing  cloud  formations,  storms  and  other  weather  data  before  reaching  the  end  of 
its  three-month  operating  lifetime,  July  1.  Tiros  I,  which  takes  its  name  from 
television  and  infrared  observation  satellite,  contained  a  wide  angle  camera  and  a 
narrow  angle  camera,  but  did  not  carry  infrared  sensing  equipment.  Tiros  II,  be¬ 
lieved  to  be  launched  soon,  is  expected  to  have  infrared  sensors. 

ARMY  PORTABLE  RADAR  SYSTEM  designed  to  look  far  behind  enemy  lines  and  provide 
photographic  plots  of  battle  information  has  been  developed  for  combat  troops.  The 
600-pound  system  will  sweep  enemy-held  territory  in  a  25-mile  semicircle  and  deter¬ 
mine  whether  an  enemy  attack  is  impending  or  a  withdrawal  is  in  progress.  In  actual 
operation  the  system  will  be  transported  by  helicopter  to  a  point  overlooking  enemy 
terrain,  where  a  three-man  crew  would  set  up  the  three-piece  antenna  and  assemble 
the  equipment.  The  first  model  of  the  system  has  been  turned  over  to  the  Army 
Combat  Surveillance  Agency  of  the  U.  S.  Army  Signal  Corps  for  field  experiments. 

AT  THE  PROPOSED  NBS  LABS  to  be  located  at  Gaithersburg,  Md. ,  construction  of  the 
first  two  laboratory  buildings  will  be  completed  sometime  in  1963.  These  buildings, 
which  will  house  an  engineering  mechanics  laboratory,  a  radiation  physics  laboratory 
and  a  power  plant,  were  given  priority  among  the  20  buildings  to  be  constructed  in 
the  total  relocation  program  because  of  their  urgency  in  national  science  activi¬ 
ties,  the  National  Bureau  of  Standards  announced.  The  General  Services  Administra¬ 
tion,  which  is  responsible  for  the  construction  program,  expects  to  award  building 
contracts  toward  the  end  of  1960.  The  total  program  calls  for  the  construction  and 
equipping  of  laboratories  to  replace  those  now  located  in  Washington,  D.  C. ,  as  well 
as  the  construction  of  such  new  facilities  as  a  nuclear  research  reactor. 

NASA  LAUNCH  OPERATIONS  will  be  coordinated  by  a  Launch  Operations  Directorate  (LOD) 
which  became  operational  July  1  when  the  Development  Operations  Division  of  the  U.  S. 
Army  Ballistic  Missile  Agency  was  formally  transferred  to  NASA  as  the  Marshall  Space 
Flight  Center.  LOD  will  function  as  the  central  National  Aeronautics  and  Space 
Administration  group  at  both  the  Atlantic  Missile  Rang#‘and  the  Pacific  Missile 
Range  for  all  matters  relating  to  over-all  vehicle  launch  operations  and  will  act  as 
the  official  NASA  contact  with  range  commanders  and  their  staffs. 

AIR  FORCE  WILL  TEST  AUTOMATIC  TUTORING  MACHINE  in  a  15-week  course  in  basic  elec¬ 
tronics  at  Keesler  Air  ‘Force  Base,  Biloxi,  Miss.  Called  the  AutoTutor,  this  machine 
is  designed  to  increase  speed  and  accuracy  in  learning  a  wide  variety  of  subjects. 
Developed  by  Western  Design,  a  division  of  U.  S.  Industries,  Inc.,  the  AutoTutor 
resembles  a  microfilm  machine. 
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THE  ARMY  *  S  longest  direct  high-frequency  radio  circuit  line  was  opened  on  the  one 
hundredth  anniversary  of  the  U.  S.  Army  Signal  Corps.  The  Australian  Military 
Forces  Director  of  Signals  operates  the  Australian  terminal  at  Melbourne.  The 
American  terminal  is  at  Davis,  California.  The  single  radio  circuit  channel  is  the 
only  link  established  by  the  Army  with  a  foreign  government. 

MOBIDIC  COMPUTER  will  be  used  to  speed  up  supply  processing  and  tighten  stock  con¬ 

trols  for  the  U.S.  Seventh  Army  in  Germany.  MOBIDIC,  the  mobile  digital  computer, 
will  be  able  to  do  a  job  for  the  Seventh  Army  which  the  present  computer,  working 

around  the  clock,  cannct  handle.  This  is  the  belief  of  the  U.S.  Continental  Army 

Command,  the  organization  responsible  for  providing  equipment  for  Army  units  in  the 
field,  which  has  scheduled  the  MOBIDIC  for  delivery  to  the  Seventh  Army  next  fall. 
Army  planners  estimate  that  a  14-hour  work  load  for  the  commercial  computer  now  in 
use  can  be  accomplished  by  MOBIDIC  in  an  hour  and  a  half.  Another  advantage  of  the 
MOBIDIC  is  that  it  can  function  in  rugged  terrain  and  weather  environments,  any¬ 
where,  since  it  is  fully  transistorized. 

CONTRACTS;  AIUAY :  Gilfillan  Brothers,  Inc.,  telemetry  equipment  and  production  engi¬ 
neering  services  on  the  Sergeant  surface-to-surface  missile,  $1.3  million;  Budd 
Electronics,  Inc.,  subsidiary  of  The  Budd  Co.,  radio  relay  equipment,  $1.2  million; 
Massachusetts  Institute  of  Technology,  one  year’s  basic  and  applied  research  in 
electronic  and  molecular  physics  and  communications,  $1  million.  NAVY ;  General 
Dynamics  Corp. ,  Electric  Boat  Div. ,  construction  of  three  nuclear  power  attack  sub¬ 
marines,  $59  million;  General  Electric  Co.,  Heavy  Military  Electronics  Dept.,  pro¬ 
duction  of  long-range  height-finding  radar  units  which  have  a  three  dimensional 
capability  to  simultaneously  detect  the  range,  azimuth  and  height  of  a  target,  $14 
million;  Hughes  Aircraft  Co.,  construction  of  guidance  systems  for  Polaris  fleet 
ballistic  missiles,  $7.5  million;  General  Dynamics  Corp.,  Stromberg-Carlson  Div., 
production  of  transistorized  airborne  radio  equipment,  $4  million;  Raytheon  Co., 
development  of  sonar  systems  for  nuclear  submarines  and  production  of  shipboard 
training  sonars,  $1  million.  AIR  FORCE;  National  Carbon  Co.,  division  of  Union 
Carbide  Corp. ,  three-year  research  and  development  contract  on  graphite  for  missile 
and  space  vehicle  components,  $12  million;  Avco  Corp.,  Crosley  Div.,  production  of 
spare  parts  to  be  used  on  bomber  fire  control  systems,  $8  million;  Missile  Systems 
Corp.,  exact  scope  of  work  is  classified,  but  the  equipment  to  be  supplied  relates 
to  the  nation’s  nuclear  armament  program,  $2.1  million. 

—  INDUSTRY  — 

OPTICAL  DEVICE  which  can  focus  light  into  high-intensity  beams  for  space  communi¬ 
cations  is  being  developed  independently  by  various  companies.  The  new  solid-state 
electronics  device  is  called  a  LASER,  from  Light  Amplification  by  Stimulated  Emis¬ 
sion.  "The  Laser’s  use  in  radar  and  communications  for  space  work  is  obvious  since 
there  is  no  atmosphere  in  space  to  absorb  or  scatter  the  beams.  The  high  resolution 
resulting  from  its  sharp  beams  would  enable  man  to  take  detailed  ’pictures’  of  any 
area.  For  example,  a  beam  directed^at  the  earth  from  a  satellite  1,000  miles  up 
could  be  concentrated  in  an  area  about  200  feet  wide,"  according  to  Hughes  Aircraft 
Co.,  one  of  the  companies  doing  work  on  the  device.  Other  firms  engaged  in  Laser 
work  are  Bell  Telephone  Laboratories  and  TRG,  Inc.  Columbia  University  also  is 
working  in  the  Laser  area. 

RCA  RADAR  STUDY  may  aid  Project  PRESS,  a  program  to  determine  the  capability  of 
radar  and  other  devices  in  the  detection  and  identification  of  ballistic  missile 
warheads.  The  objective  of  the  Radio  Corporation  of  America  study,  which  will  be 
performed  under  an  Army  contract,  will  be  to  draw  up  the  design  specification  of  a 
data  handling  and  a  computer  complex  which  will  assimilate  and  process  all  data 
acquired  on  Project  PRESS. 

COLLINS  RADIO  CO.  has  developed  a  new  airborne  high  frequency  single  sideband  trans¬ 
ceiver  which  can  provide  world-wide  communication  on  28,000  channels.  First  ship¬ 
ments  of  the  618T  unit,  which  delivers  400  watts  peak  envelope  power  on  single  side¬ 
band  and  also  provides  a  100  watt  carrier  for  conventional  AM  operation,  will  begin 
this  month.  The  unit  is  said  to  have  a  greater  signal-to-noise  ratio  than  conven¬ 
tional  AM. 

PHILCO  CORP.  will  produce  and  modify  a  height  finder  radar  system  for  the  Airborne 
Long  Range  Input  system  (ALRI).  ALRI  is  a  system  to  provide  the  North  American  con¬ 
tinent  with  a  seaward  extension  of  the  Semi-Automatic  Ground  Environment  system,  a 
network  of  radars,  data  processors  and  computers  which  keep  decision  making  centers 
informed  of  approaching  aircraft.  The  Philco  radar  system,  which  will  be  housed  in 
a  reconnaissance  aircraft,  should  allow  a  greater  coverage  for  America’s  early  warn¬ 
ing  lines,  Philco  officials  believe.  ^  (Contlnu^^fl  on  pap^e  \i) 
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Nerve  Centers  For  A  Satellite 


Over  25,000  informative  cloud-cover  pictures  have  been 
received  from  TIROS  I  since  it  was  launched  on  April  1.  In  two 
months  the  satellite  had  completed  1000  orbits  and  travelled 
27,500,000  statute  miles.  This  means  not  only  that  TIROS 
itself  has  performed  as  planned,  but  that  the  complex  problems 
of  command  and  control,  as  well  as  signal  reception  and  proc¬ 
essing,  have  been  successfully  surmounted.  Like  the  satellite, 
the  special  ground  station  equipments  were  designed  and  built 
by  R('A  Astro-Electronics  Division  under  the  auspices  of 
NASA  and  technical  direction  of  the  U.S.  Army  Signal  Corps. 

Major  components  at  each  of  the  four  ground  stations  include: 

•  Five  TV  receivers  and  four  beacon  receivers  used  in  diver¬ 
sity  reception  to  minimize  signal  fading 

•  A  programmer  which  pre-programs  different  combinations 
of  operating  modes,  and  a  200  watt  command  transmitter 

•  A  TV  monitor  to  display  the  picture  signal  for  the  automatic 
recording  camera.  The  camera  is  equipped  to  make  either 
positive  or  negative  films 

•  An  indexer  and  sun  angle  computer  which  generate  -an 
index  number  and  sun  angle  indication  for  each  picture, 
used  for  geographical  orientation 

®  An  attitude  recorder  which  picks  up  the  earth-horizon  signal 
for  spin  axis  position  computation 


•  Two  standard  4-channel  tape  recorders  to  back  up  the 
monitor 

•  Two  paper  recorders  to  monitor  forty  telemetered  satellite 
parameters 

•  An  antenna  programmer  which  directs  the  antenna  to  fol¬ 
low  the  orbit  of  the  satellite  when  it  is  in  range  of  the 
ground  stations 

All  program  functions  are  timed  by  a  master  clock  which  is 
synched  to  standard  time  signals  from  WWV.  In  addition  to 
normal  picture  direct  transmission  and  record  functions,  the 
programmer  can  also  command  spin-up.  After  two  months  the 
spin  rate  had  decreased  to  9.4  rpm's  due  to  the  effect  of  the 
earth’s  magnetic  field.  On  command  from  the  ground,  two 
solid  propellent  spin-up  rockets  on  the  satellite  were  fired, 
increasing  the  spin  to  12.8  rpm's. 

AFD’s  own  ground  station  was  used  to  process  photos  from  the 
magnetic  tapes  for  the  first  one  hundred  orbits. 

The  integrated  design  and  development  of  these  TIROS  ground 
stations  is  an  indication  of  AED’s  capability  in  total  satellite 
systems.  This  capability  will  become  increasingly  critical  as 
more  and  more  complex  satellites  and  space  probes  are  launched 
to  advance  man’s  understanding  and  control  of  his  universe. 
To  discover  how  you  can  draw  on  this  broad  R  &  D  experience, 
contact  the  Marketing  Manager,  RCA  Astro-Electronics  Divi¬ 
sion,  Princeton,  N.  J. 


The  Most  Trusted  Name  in  Electronics 

RADIO  CORPORATION  OF  AMERICA 
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CONTINENTAL  ELECTRONICS  MANUFACTURING  CO.  is  providing  super  power  radar  trans¬ 
mitters  for  the  U.  S.  Air  Force’s  Ballistic  Missile  Early  Warning  System  (BMEWS). 
Under  a  $3.5  million  contract  recently  received  from  Radio  Corporation  of  America, 
prime  contractor  for  the  BMEWS  project.  Continental  will  supply  transmitters  for  the 
third  BMEWS  site  at  Yorkshire,  England.  Under  earlier  contracts  the  firm  is  supply¬ 
ing  transmitters  and  related  equipment  for  the  first  two  BMEWS  sites  at  Thule, 
Greenland  and  Clear,  Alaska.  The  BMEWS  surveillance  radar  system  is  designed  for 
detection  of  attack  by  enemy  intercontinental  ballistic  missiles. 

NUCLEAR  WEATHER  DETECTOR  will  be  developed  by  Tracerlab  Co.  for  the  United  States 
Weather  Bureau  under  a  contract  from  the  Atomic  Energy  Commission  Office  of  Isotope 
Development.  Called  a  "Tracersonde ”  because  it  utilizes  radio-chemical  "tracer 
techniques,"  the  detector  will  utilize  ultra-sensitive  radio-chemical  detection 
techniques  to  determine  concentration  of  ozone  in  the  atmosphere.  Ozone  is  a 
gaseous  form  of  oxygen  used  commercially  to  purify  air. 

THE  ELECTRO  NUCLEAR  SYSTEMS  CORF. ,  a  new  scientific  firm  launched  recently  by  a 
group  of  Minneapolis  engineering  executives,  will  engage  in  research,  development 
and  manufacture  of  advanced  systems  and  equipment  for  industry  and  government  pro¬ 
grams.  Among  the  areas  in  which  the  firm  expects  to  operate  are  automation,  data 
processing,  weapons  and  missile  systems,  m^^dical  electronics  and  nuclear  elec¬ 
tronics. 

INDUSTRY  PROPOSALS  for  a  field  Army  ballistic  missile  defense  system  are  being  evalu¬ 
ated  by  the  Army  Department  and  contractors  soon  will  be  selected  to  conduct  the 
feasibility  studies  on  such  a  system.  Objective  of  the  studies  will  be  to  provide 
the  field  Army  with  the  means  of  defense  against  ballistic  missiles.  Last  May  the 
Army  Rocket  and  Guided  Missile  Agency,  Redstone  Arsenal,  Alabama,  prepared  technical 
requirement  packets  for  distribution  through  Army  Ordnanc  District  Offices  to  in¬ 
terested  contractors  on  a  nationwide  basis. 

PACIFIC  SCATTER  COMMUNICATION  SYSTEM  completed  by  the  Army  and  Page  Communications 
Engineers,  Inc.,  is  now  in  operation.  The  6,500-mile  system  sends  radio  signals 
upward  to  the  ionosphere  to  bounce  back  in  scattered  fashion  to  earth  where  a  number 
of  receivers  are  operating.  One  of  the  largest  of  its  kind,  the  system  has  eight 
interconnecting  stations,  extending  from  Oahu,  Hawaii,  via  Kauai,  Midway,  Wake, 
Ponape,  Guam  and  Palau  to  Luzon  in  the  Philippines,  and  offers  over  99  percent 
reliability. 

RADIO  CORPORATION  OF  AMERICA  is  producing  a  four-channel  Citizens’  Band  radio.  The 
radio  is  designed  to  operate  in  the  Citizen’s  Band  of  frequencies  set  aside  by  the 
Federal  Communications  Commission  for  use  by  the  general  public.  It  features  four 
crystal-controlled  channels  for  transmitting  and  receiving,  as  well  as  a  tunable 
receiver  covering  all  23  channels  in  the  Citizen’s  Band  range. 

CHANCE  VOUGHT  will  continue  development  and  manufacture  of  an  advanced  actuator 
system  for  the  Minuteman  intercontinental  ballistic  missile.  The  actuator  promises 
a  new  level  of  reliability  and  assurance  that  the  Minuteman  solid  propellant  missile 
will  be  ready  to  fire  even  after  it  has  been  stored  a  long  time,  according  to 
Chance.  Work  on  the  highly-integrated  unit  will  be  performed  by  the  firm’s  Elec¬ 
tronics  Div. ,  under  a  $3  million  contract  from  Autonetics,  a  division  of  North 
American  Aviation  Inc.,  and  associate  prime  contractor  for  the  over-all  guidance 
system  of  the^ missile. 

AN  INTEGRATED  MAPPING  SYSTEM  will  be  developed  by  Fairchild  Camera  and  Instrument 
Corp.  under  a  $283,116  contract  awarded  by  the  Map  Compilation  branch  of  the  U.  S. 
Army  Engineer  Research  and  Development  Laboratories.  The  mapping  system  will  supply 
contour  information,  orthophotographs  and  a  permanent  record  of  profile  information. 
This  information  will  be  obtained  by  simultaneously  converting  the  output  from  a 
standard  stereo  plotter  into  mechanical,  opt ico-elect ric  and  electronic  energy, 
respect ively. 

AN  EARTH-BOUND  EXPERIMENT  which  will  put  a  man  under  conditions  v;hich  he  would  face 
in  outer  space  is  being  developed  by  Lockheed  Aircraft  Corp.  at  its  Human  Factors 
Research  Laboratory  in  Marietta,  Ga.  Called  a  "null-gravity  simulator,"  the  research 
project  will  give  the  world  a  preview  of  how  man  will  react,  work  and  sleep  while 
floating  weightlessly  through  outer  space  for  long  periods  of  time. 

GENERAL  TELEPHONE  &  ELECTRONICS  CORP.  has  established  a  Washington,  D.  C.  office 
which  consolidates  the  Washington  operations  of  its  subsidiary  companies. 

( (’onfinurd  on  pa^c  16) 
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Military  Telecommunications  by  Kleinschmidt 


Kleinschmidt  Typing  Reperforator 


A  complete  tape  handling  station 

-in  Just  2  square  feet  of  space 


A  tape  transmitter,  typing  reperforator  and  keyboard  trans¬ 
mitter — all  in  a  single  compact  unit!  Besides  sending  and 
receiving  messages  in  perforated  tape  form,  this  Kleinschmidt 
unit  also  provides  for  tape  preparation,  editing,  reproduction 
and  direct  line  keyboard  or  tape  transmission.  Kleinschmidt’s 
complete  line  of  fine  equipment,  switching  centers  and  systems 
are  in  U.S.  Military  use  throughout  the  world.  Call  now  to 
arrange  for  a  discussion  with  our  systems  and  equipment  engineers. 


Send-receive 
Page  Teleprinter 


KLEINSCHMIDT 


Telephone  Windsor  S-1000 


Lake-Cook  Road,  Deerfield,  Illinois 
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SOLAR  TELESCOPE  AT  KITT  PEAK  NATIONAL  OBSERVATORY  near  Tucson,  Arizona  will  provide 
"more  revealing  views  of  the  sun  than  have  ever  been  possible  from  earth,"  stated 
Dr.  Alan  T.  Waterman,  Director  of  the  National  Science  Foundation.  Construction  work 
begins  this  month  and  the  telescope  will  ba  completed  in  about  two  years.  The 
instrument  will  have  a  focal  length  of  300  feet  and  will  form  images  of  the  sun 
several  times  larger  and  more  brilliantly  illuminated  than  are  attainable  with  any 
other  solar  telescope,  according  to  NSF  which  is  supporting  the  Kitt  Peak  solar 
program.  The  observatory  was  dedicated  last  March. 

COATED  FABRIC  BALLOONS  which  inflate  in  one-tenth  of  a  second  have  been  developed 
for  a  high-altitude  recovery  system  designed  to  control  deceleration  of  re-entry 
vehicles.  The  spherical  drag  balloons  are  to  be  used  to  retard  tumbling  and  to  con¬ 
trol  speed  of  instrumented  nose  cones,  manned  escape  capsules  and  other  orbital 
vehicles  during  re-entry  through  the  "heat  barrier"  of  the  earth’s  upper  atmosphere. 

A  parachute  is  ejected  at  lower  altitudes  to  complete  the  recovery.  Goodyear  Air¬ 
craft  Corp.  developed  the  balloon-parachute  system  for  the  Air  Research  and  Develop¬ 
ment  Command’s  Wright  Air  Development  Division. 

DATA  TRANSMISSION  PROBLEMS  will  be  discussed  at  a  symposium  to  be  held  at  Delft, 
Netherlands,  September  19-21.  American,  French,  British  and  Dutch  engineers  will 
present  papers  on  communication  feedback  techniques,  detection  of  telegraph  signals 
and  related  topics.  The  symposium  is  being  sponsored  by  the  Institute  of  Radio 
Engineers  and  two  Dutch  groups. 

PORTABLE  TELEPHONE  SWITCHBOARD  has  been  delivered  to  the  U.  S.  Army  Signal  Corps,  a 
communications  switching  symposium  was  told  recently.  Believed  to  be  the  first 
miniaturized  air  conditioned  electronic  telephone  switchboard  of  its  type,  the  200- 
line  unit  can  be  transported  in  a  2  ton  truck  and  operated  in  any  climate.  The 
unit,  which  weighs  5,390  pounds,  shows  a  two-thirds  weight  reduction  over  similar 
electro-mechanical  units.  This  data  was  presented  at  the  Summer  General  Meeting  of 
the  American  Institute  of  Electrical  Engineers. 

SINGLE  SIDEBAND  HAM  CONTEST  is  scheduled  for  September  10  and  11.  Sponsored  by  the 
SSB  Amateur  Radio  Association  of  Lynbrook,  N.  Y.,  the  primary  object  of  the  contest 
is  to  work  as  many  single  sideband  stations  in  as  many  of  the  50  states  as  possible 
via  two-way  single  sideband  within  the  prescribed  time.  Any  amateur  using  single 
sideband  equipment  is  eligible  to  compete. 

TITANIUM  MOTOR  CASING  for  the  Minuteman  intercontinental  ballistic  missile  has  been 
successfully  static  test  fired  by  Aerojet-General  Corp.  who  developed  the  casing. 
Titanium,  a  lightweight  metal,  was  used  for  the  casing  of  the  solid-fuel  motor  for 
the  third  stage  of  the  Minuteman,  a  surface-to-surface  solid  propellant  weapon 
developed  by  the  Air  Force.  This  was  the  first  time  that  a  large  rocket  motor  with 
a  titanium  casing  has  been  fired  in  full-scale,  full  duration  static  tests.  The 
success  of  this  test  may  mean  that^  the  range  of  the  Minuteman  can  be  increased, 
according  to  Aerojet,  since  the  distance  a  missile  travels  is  somewhat  dependent 
upon  the  weight  it  carries.  The  titanium  motor  casing  is  one-third  lighter  than 
regular  steel  casings. 

AUDIO  VISUAL  EQUIPMENT  FOR  USE  IN  EDUCATION  will  be  evaluated  at  a  conference  to  be 
conducted  by  the  Society  of  Motion  Picture  and  Television  Engineers,  under  a  grant 
from  the  United  States  Office  of  Education.  At  the  conference  educators  and  engi¬ 
neers  will  study  the  suitability  of  present  audio  visual  devices  in  terms  of  educa¬ 
tional  needs'  and  they  will  formulate  engineering  principles  for  the  development  of 
future  devices  to  be  used  in  teaching. 

REMOTELY  CONTROLLED  COMPUTER  capable  of  50  thousand  computations  a  second  will  be 
installed  in  Carnegie  Institute  of  Technology’s  Computation  Center  next  fall.  Since 
the  computer  can  be  remotely  controlled  from  different  buildings  on  the  campus,  the 
various  research  centers  can  supply  data  to  the  computer  and  evaluate  results  from 
operating  positions  outside  the  computation  center.  Known  as  the  G-20  high-speed 
data  processing  system,  the  system  was  developed  by  Bendix  Aviation  Corp.  It  in¬ 
cludes  magnetic  tape  units  that  read  and  write  at  a  rate  of  120,000  digits  per 
second. 

CALENDAR  OF  EVENTS 

AUGUST  23-26 ;  Western  Electronics  Show  and  Convention,  sponsored  by  Institute  of 
Radio  Engineers  and  West  Coast  Electrical  Manufacturers  Association,  Ambassador  Hotel 
and  Memorial  Sports  Arena,  Los  Angeles,  California. 

AUGUST  29-SEPTEMBER  3 :  International  Information  Theory  Meeting,  sponsored  by 
Institute  of  Electrical  Engineers  and  Institute  of  Radio  Engineers,  London,  England. 
SEPTEMBER  9-10:  Conference  on  Communications,  sponsored  by  Institute  of  Radio  Engi¬ 
neers,  Roosevelt  Hotel,  Cedar  Rapids,  Iowa. 
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COMPUTENCE 

total  competence  in  computation  and  data  processing  — the  breadth,  the  brains  and  the  background 

The  term:  created  by  necessity  to  distinguish  the  new  concept  in  computation  —  the 
computation  of  Btrrroughs  Corporation.  Domain:  weapons  systems,  support  sys¬ 
tems  for  space,  air,  land  and  sea.  Qualifications:  75  years  devoted  to  computation 
and  data  processing;  membership  on  Polaris  and  Atlas  teams;  system  management 
of  the  ALRI  team;  facilities  that  range  from  basic  research  through  production  to 
field  service.  Credentials:  high-speed  computation  for  Polaris,  miniaturized  airborne 
data  processors  for  ALRI,  the  Atlas  computers '1:hat  guided  Explorer  I,  Transit  and 
Midas  satellites  into  orbit.  Destination:  the  unknown,  where  total  competence  In 
computation  and  data  processing  crystallizes  into  Computence  to  point  the  way. 


Burroughs  Corporation 


Hu  r  rou^h» 


iVA’W'  I)/MK\SIO\S  /  in  computation  for  military  systems 


0 
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Additional  Convention  Photos 


(OPPOSITE  PAGE,  fop  row)  Cdr.  Alberf  Kuni,  USN,  Ray  Meyers,  Maj.  Gen.  Harold  Grant,  USAP, 
Maj.  Gen.  Spencer  Akin,  former  CSigO,  Maj.  Gen.  George  Back,  former  CSigO^  Maj.  Gen.  R.  T.  Nelson, 
USA,  Benjamin  Oliver,  Jr.,  AFCEA  President,  RAdm.  Frank  Virden,  USN  and  Maj.  Gen.  Harry  Ingles, 
former  CSigO,  at  Ham  Station,  (second  row,  left)  George  Bailey  and  Gen.  Back  at  Ham  Station,  (sec¬ 
ond  row,  right)  Gen.  Lyman  Lemnitzer,  USA,  Chief  of  Staff,  (third  row  and  fourth  row)  Exhibits. 
(ABOVE,  first  row,  left)  Benjamin  Oliver,  Jr.,  AFCEA  President,  Maj.  Gen.  R.  T.  Nelson,  USA,  and  Ray 
Meyers,  (first  row,  right)  Bus  leaving  for  tour  of  Naval  Research  Laboratory,  (second  row,  left  and 
right)  Scenes  taken  during  exhibit  hours,  (third  row)  Keynote  Luncheon. 
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DESIGN  WITH 
ARNOLD  6T  CORES . . . 

SAME-DAY  SHIPMENT  OF 
STANDARD  DELTAMAX  CORE  SIZES 


Arnold  6T  tape  cores  (aluminum- 
cased  and  hermetically-sealed) 
offer  you  three  very  important  de¬ 
sign  advantages.  Maximum 
compactness,  comparable  to  or 
exceeding  that  previously  offered 
only  by  plastic-cased  cores.  Tu'o: 
M  aximum  built-in  protection 
against  environmental  hazards. 
Three:  Require  no  supplementary 
insulation  prior  to  winding  and  can 
be  vacuum  impregnated  after 
winding. 

Nt)w  we’ve  added  a  fourth  vital 
advantage:  Maximum  availability. 
An  initial  stock  of  approximately 


20,000  Deltamax  1,  2  and  4-mil 
tape  cores  in  the  proposed  EIA 
standard  sizes  (See  AIEE  Publica¬ 
tion  No.  430)  is  ready  on  ware¬ 
house  shelves  for  your  conveni¬ 
ence.  From  this  revolving  stock, 
you  can  get  immediate  shipment 
{the  Slime  day  order  is  received)  on 
cores  in  quantities  from  proto¬ 
type  lots  to  regular  production  re¬ 
quirements. 

Use  Arnold  6T  cores  in  your 
designs  for  improved  performance 
and  reduced  cost.  They’re  guaran¬ 
teed  against  1  ()()()- volt  breakdown 
.  .  .  guaranteed  to  meet  military 


test  specifications  for  resistance  to 
vibration  and  shock  .  .  .  guaranteed 
also  to  meet  military  specifications 
for  operating  temperatures.  The  6T 
hermetic  casing  method  is  extra 
rigid  to  protect  against  strains. 

Let  us  supply  ^Yv//r  requirements. 
Full  data  (Bulletin  TC-lOlA  and 

Supplements)  on  request.  •  Write 
The  Arnold  Engineering  Company, 
Main  Office  and  Plant,  Marengo,  III, 

ADDRESS  DEPT.  S-8 


SPECIALISTS  In  MAGNETIC  MATERIALS 


BRANCH  OFFICES  and  REPRESENTATIVES  in  PRINCIPAL 
CITIES  •  Find  them  FAST  In  fhe  YELLOW  PAGES 


READY 
TO  ROLL! 
RIGHT 
FROM 
STOCK 
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Paii<‘l  Disrussioiis  were  a  vital  part  of  the  1  Ith  Annual  AhCKA 
(lonvenlion.  Leading  antlioritic's  outlined  \arioiis  phases  of  r<^- 
seareh  and  developiinnit  in  the  areas  of  eoininiinieations*  ele<*- 
tronies  and  photo^ra|>hy.  Last  inoiith  SIGNAL  pnhiished  two  of 
the  four  1960  dis(‘iissions — **Conininnieati<nis  and  Kleetronies 
for  Putting  a  Man  into  Spa^’e^”  and  '•‘'Spaee  Conininnieations/^ 
App(‘arin^  in  this  issue  are  ^Seientifie  Ap]>lieations  of  Photoirra- 
phy^^  ([Ki^e22)  and  ‘’‘'Industry  Keports*’*'  (pa^e^l). 


Panel  I 


Scientific  Applications  of  Photography 


MODKH ATOK— 1{ ADM.  KORKKT  S. 
COMI’..  I.MRODICKD  HV  HADM. 


Qi  ACKivMiisii.  I's.x  iiDXi.  i)i\..  i'oi.auoid 

DW  IGHT  M.  A(;M:W’.  I  W  A.'^HI.NGTO.N  associatks 


AN  INTEGRATED  ELECTRONIC  SYSTEM  FOR  AERIAL 
PHOTOGRAPHY  AND  MAPPING 

BY  H.  SCHOENE,  $.  SHERR,  GENERAL  PRECISION  LABS.  AND  H.  MEIER,  AERO  SERVICE  CORP. 

SPEAKER:  H.  SCHOENE 


IN  MODKHN  .\KHI\I.  IMIOTOC.K  AIM!  Y  and 
niappiii'i.  there  is  a  l)roa(l  array  of 
electronic  devices  available  for  utiliza¬ 
tion  which  potentially  can  provide  a 
capability  for  extremely  hijih  level  per¬ 
formance  and  accuracy.  These  devices 
can  truly  enhance  the  ]*hotographic 
process,  ilowtner,  in  order  to  achieve 
an  oi)timum  effectiveness,  the  total  com¬ 
plex  must  he  apj)roached  from  an  inte¬ 
grated  system  point  of  view  which  prop¬ 
erly  combines  and  applies  these  vari¬ 
ous  eciuipments.  The  absence  of  such 
an  integrated  approacli  can  result  in 
two  undesirable  situations. 

First,  the  full  capability  of  the  e(|ui|>- 
ment  will  not  be  utilized  and  mi>sion 
performance  will  fall  short  of  that  de¬ 
manded  by  present  photographic  and 
mapping  needs. 

Second,  these  electronic  aids  may 
actually  deter  and  impede  the  mission 
activity  because  of  improjier  applica¬ 
tion,  operational  difficulties  and  inade¬ 
quate  understanding  of  the  character¬ 
istics  of  the  eipiiprnent  being  employed. 

The  goal  of  optimum  system  integra¬ 
tion  is  to  be  able  to  meet  the  tipera- 
tional  reipiirements  for  the  over-all  sys¬ 
tem  while  utilizing  equipment,  particu¬ 
larly  existing  ecpiipment,  in  the  most 
efficient  manner.  Tliis  efliciency  can  re¬ 
sult  in  improved  accuracy,  increased 
reliability,  and  appreciable  cost  sav¬ 
ings.  Too  often  costly  and  time  con¬ 
suming  developments  are  undertaken 
when  the  same  result  can  be  acdiieved 
with  appropriate  modifications  to  ad¬ 
justing  jiroven  ecpiipment. 

It  is  for  this  purpose  (d  achit*\ing 
effective  utilization  of  available  and  new 
e(iuipment  that  the  system  to  be  de¬ 
scribed  has  been  designed.  The  system 
achieves  a  performance  capability  sig¬ 
nificantly  beyond  that  of  present  sys¬ 
tems  and  therefore  permits  meaningful 
improvements  '  in  |ihotogra|diic  results 
as  well  as  ajqueciably  simplifying  op¬ 
erational  procedures.  This  capability 
will  also  highlight  the  general  ailvan- 
tages  of  an  integrated  approacli  to  the 
system  designed  for  any  jmrpose  or  any 
set  of  reipiirements. 

While  the  major  emphasis  is  on  tlie 
proper  use  of  existing  eipiipmmit.  this 
does  not  jireclude  the  use  of  items  still 
under  develoiunent  or  to  be  devebqied. 


Indeed,  the  integrated  approach  may 
bring  to  life  nreds  and  lacks  which 
were  not  ajiparent  from  a  piecemeal 
combination. 

In  order  to  achieve  the  advantages  of 
this  approach.  General  Precision,  Inc. 
and  Aero  Service  Gorpiiration  have 
coniplett‘d  a  study  of  the  reipiired  pro¬ 
gram  for  modernizing  an  aerial  photo¬ 
graphic  mapping  system.  In  this  study 
a  three-step  seipienci*  w  as  fid  low  ed. 
First,  each  of  the  techniques  and  jiro- 
cedures  now  employed  was  examined 
to  determine  where  iinjirovenients  were 
most  needed,  with  particular  attention 
paid  to  uncovering  those  system  limita¬ 
tions  which  are  attributable  to  eipiip- 
ment  shortcomings  and  peculiarities. 
.Second,  the  capabilities  of  currmit  state 
of  the  art  eijuifuiient  were  projected 
into  the  system  and  it  was  noted 
how'  operational  procedures  might  be 
changed  in  order  to  improve  mission 
operations.  Having  thu>  established  ob¬ 
jectives  for  the  |»rograni.  the  third  steji 
was  to  investigate  the  apfilieability  of 
existing  eipiipmeiit  and  eipiipment  be¬ 
ing  developeil  under  other  jirograms. 

As  a  result  of  this  analysis,  it  was 
comduded  that  several  niafor  rejilace- 
nients  were  essential.  Hut  by  careful 
selection  and  utilization  of  existing 
equipment,  the  amount  of  new  develop¬ 
ment  reipiired  could  be  reduced  to  a 
minimum. 

.Significant  conclusion^  were: 

1.  That  some  of  the  eipiipment  previ¬ 
ously  projiosed  for  this  afiplicat  ion. 
when  u-ed  individually,  have  distinct 
limitation'-  which  could  jireclude  meet¬ 
ing  system  performance  requirements 
under  certain  ojierational  conditions. 

2.  That  if  these  same  equipment^ 
are  jirojierly  integrated,  not  only  will 
system  jierformance  exceed  by  far  that 
which  was  originally  exjiected.  but.  in 
addition,  the  system  will  lend  itself  to 
the  develojunent  of  new'  ojierational 
techniques  which  afford  considerable 
advantage  in  jilioto  niaiqiing  missions. 

Let  us  consider  first  some  of  the 
major  requirements  of  a  modern  jilioto 
niaj)|)ing  mission:  a  highly  accurate 
vertical  stabilization  of  mapjiing  cam¬ 
eras:  accurate,  reliable  and  versatile 
self-contained  navigation:  dejiendable 
means  for  [iroviding  both  horizontal  and 


vertical  control;  co-ordination  and  in¬ 
tegration  ot  control  functions,  enabling 
missions  to  be  jnuformed  effectively 
with  a  minimum  crew:  airborne  digital 
data  recording  on  magnetic  tajies  with 
assurance  that  all  recorded  data  are 
both  comjdete  and  valid:  and  conijiati- 
bility  id  the  airborne  recorded  data 
with  the  u>e  of  electronic  conijiuters 
lor  ground  data  reduction. 

I  believe  that  there  is  various  eipiiji- 
ment  which  might  be  em|doyed  to  meet 
the  requirements.  Of  jirinie  inijiortance 
is  a  stabilized  mount  for  the  majqiing 
camera  with  a  sjiecially  designed  jihoto- 
grammetric  vertical  reference  unit. 
iJrift  angle  data  for  azimuth  stabiliza¬ 
tion  could  be  obtained  by  use  of  the 
ojitical  view  finder,  the  fV  view  finder, 
or  by  the  drift  angle  out|uit  of  the 
Dopjdar  radar.  .Self-contained  naviga¬ 
tion  capabilities  exist  in  the  available 
l)o|)|dar  radar,  astro  coinjiass.  magnetic 
conijiass,  and  A.S\-2I.  airborne  digital 
conijiuter  combination. 

f)ther  major  ei|ui|unent  blocks  are  a 
digital  magnetic  tajie  recorder  sub- 
-y.-tem.  the  electronic  distance-measur¬ 
ing  ei|ui|)nient  for  horizimtal  control, 
the  airborne  jirofile  recorder  for  verti¬ 
cal  control,  and  the  various  meteoro¬ 
logical  seii'-ors  for  measuring  juessure, 
teihjierature.  humidity  and  air  sjieed. 
It  is  the  task  of  the  system  designer  to 
integrate  these  various  ei|ui|mients  and 
cajuibilities  into  the  sy>teni  which 
achieves  greatest  effect iviMiess  in  jier- 
forrning  the  required  mission  functions. 

d'he  jierformance  characteristics  of 
some  of  these  eijui|iments  are  of  con¬ 
siderable  interest.  For  example,  a 
jihotogrammetric  vertical  reference  unit 
is  now'  being  develojied  which  will  be 
cajiable  of  maintaining  the  verticality 
of  the  ma|)|)ing  camera  to  within  three 
minutes  id  arc.  I  his  is  the  HM.S  error. 
.Now  this  in  itself  is  a  major  advance¬ 
ment  in  the  state  of  the  art  of  jdioto- 
ma|»|»ing.  However,  the  attainment  of 
this  accuracy  is  dependent  iijnui  fier- 
forming  a  ground  alignment  before 
taking  off.  In  addition,  the  undamp 
inertial  looji  is  subject  to  long-term 
eye  lie  variations.  Although  it  is  far 
better  than  existing  vertical  references, 
ground  rectification  of  the  resultant 
jihotograjihy  is  still  riMjuired  to  achieve 
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the  ill  a«(‘iiraey. 

Another  e\ainj)le  of  iii(li\i(hial  e(|uip- 
inciit  Jiiiiilaf i<»ns  e\ist>  in  the  ronipo- 
nents  available  for  a  .^elf-eonlained 
navigation  caitahility.  In  order  to  derive 
full  a(hatita^e  frcmi  this  eapahility,  par- 
ticularlv  in  those  missions  recjiiirinji 
straijiht  flight  lim*.  it  is  essential  that 
the  maxinnim  possible  accuracy  be 
attained.  In  most  navi<iation  systems, 
including  tin*  >ystcni  di'Ciissed  here,  the 
major  jnoblem  is  to  attain  a  hijiitly 
accurate  headinji  rc‘ferejice.  (  nder  cer¬ 
tain  operaticmal  conditions,  the  astro 
<'ompa>-s  will  ju'ovide  the  accuracy  re¬ 
quired.  However,  there  are  conditions 
where  the  accuracy  of  its  heading  out- 
[iiit  will  be  (h'jiradcd  apjueciably.  I  he 
accuracy  ot  the  astro  compass  is  de¬ 
pendent  upon  two  variables:  the  \ertical 
stabilization  of  it"  trackinji  unit  and  the 
altitinh*  or  an^le  from  the  horizon  of 
the  cch‘"tial  body  which  is  beinj: 
tracked,  d'he  error  in  the  headinjr  out¬ 
put  is  proportional  to  the  error  in  the 
vertical  times  the  tan^^ent  •►f  the  alti¬ 
tude. 

Durina  nijiht-time  operations  when 
lher<*  i"  a  wide  s(d»*ction  of  stars  avail- 
abb*.  this  ln‘adin”:  error  i"  minimized 
l>y  selcctinji  oidy  low  altitude  star". 
lIowe\(*r.  in  daytime  operation-,  the 
astro  compass  is  limited  to  tracking' 
the  sun.  Particularly  at  the  lower  lati¬ 
tudes  where  the  sun  is  high  in  the  sky 
during  the  mid-day  hours,  the  heading 
output  i"  not  satisfactory  for  the  accu¬ 
racy  rcipiired. 

It  "hoiild  he  noted  that  although  the 
tilt  of  the  majqdng  camera  is  held  to 
a  very  small  value  by  the  vertical  refer¬ 
ence  unit,  the  error  in  vertical  stahiliza- 
tion  of  tin*  astro  compass  tracking  unit 
cati  1m*  appreciahly  higln*r  due  to  errors 
in  tran"missimi  and  due  to  aircraft 
flexure,  d'he  v(*rtical  reference  unit 
which  is  «»n  the  same  mount  as  the  cam¬ 
era  will  necessarily  be  on  the  deck  of 
the  aircraft,  whereas  the  astro  conq^ass 
neces"arilv  will  Im*  mounted  on  tin*  over¬ 
head. 

At  tho"e  times  when  the  astro  com- 
j)ass  output  is  not  satisfactory,  it  is 
necessary  to  have  an  alternate  source 
of  ln*ading.  'I'he  magnetic  compass  sys¬ 
tem  i."  available,  but  it  is  not  sufficiently 
accuratt*.  d’he  Dopplar  radar  likewise 
has  its  limitati(»ns.  It  derives  ground 
vel(»city  information  by  transmitting 
microwave  radiation  to  the  ground  and 
measuring  tin*  Dopplar  shift  in  the  re- 
turji  signal.  The  velocity  measurement 
is  v(*iy  accurate  wln*n  averaged  over 
distanc(*s  greater  than  a  few  mih*s. 
Howev(*r.  in  apj)lications  r(*(juiring  very 
accurate  instantaneous  v(*locity  informa¬ 
tion.  the  l)o]»plar  signal  do(*s  not  con¬ 
tain  the  needed  high  frecpiency  com- 
p(ments  due  to  tin*  inherently  noisy 
chara(“ter  of  tin*  return  signal. 

Each  of  these  (*(iuipmenfs.  therefore. 
I)resents  uni(pie  problems  wln*n  used 
independently  of  the  other.  Idiese  prob¬ 
lems  were  overcome  by  the  integration 
of  the  navigation  componeiits  and  the 
I)hofogrammetric  vertical  reference 
unit.  In  tliis  integration,  advantage  is 
taken  of  the  fact  that  the  vertical  refer¬ 


ence  unit  i".  in  c""«*nc»*..  ar)  inertial  plat¬ 
form.  With  relativ«*ly  minor  modifica¬ 
tion"  to  the  electronics  and  with  the 
"ub"titution  of  curr(*ntlv  available  gyro" 
having  low  drift  rates,  a  Dopplar  iner¬ 
tial  "y"tem  i"  formed,  which  has  several 
v»*rv  "ignificant  features. 

riii"  «ombination  re"ults  in  ground 
velocity  compom*nt"  which  are  continu¬ 
ally  accurate.  In  addition,  the  combi¬ 
nation  p(*rmit"  tin*  determination  of  air¬ 
craft  heading  by  means  «d  a  technique 
known  as  gyro  (*onq»as"ing.  Ibis  cofi- 
"i"t"  C""ejitiallv  of  s(*nsing  the  direction 
<»f  the  aircraft  longitudinal  axis  with 
r(*b*renc(*  to  the  axis  of  the  earth's  rota- 
tioFi.  which  is.  of  cours»*.  north-south, 
rin*  accuracy  of  thi"  heading  dct»*rmi- 
nation  i"  he"t  at  lower  latitudes.  Taking, 
for  (*xample.  an  aircraft  flying  at  .’iOff 
knot"  at  .North  fo  <legrcr"  latitude,  the 
liM.S  error  of  gyro  <*onq»ass  heading  is 
().H  minutes  of  arc.  d’hi"  a<*curacy  im¬ 
proves  at  lower  latitinh*"  and  degradt*" 
at  high«*r  latitudes,  (iyro  conqtassing  is 
thu"  an  ideal  a<ljunct  to  the  astro 
compa"". 

riie  nio"t  significant  feature  of  tin* 
Dopplar  ifiertial  inten*onne<*tion  i"  that 
the  error  in  vertical  i"  hounde<l  by  the 
Dopplar — stu  b  that  the  ITM.S  vahn*  of 
re"uitant  cann*ra  tilt  i*^  less  than  O.o 
minutt*s  of  arc  ami  this  <'an  he  obtained 
without  any  previous  ground  alignment, 
d'he  advantages  (Ff  thi"  degree  of  stabili¬ 
zation  are  obvi<Mis. 

It  should  be  noted  that  this  Dopplar 
im*rtial  interconnection,  which  provides 
gyro  compass  hea<ling.  continuous 
velocity  accura<  y.  the  impnived  vertical, 
and  also  (*liminates  the  need  for  ground 
aiignm(*nt.  was  obtained  without  the 
addition  of  any  e(|uiimient.  MI  the 
nec»*ssarv  computation  can  b«*  performed 
bv  the  .\.SN-2E 

With  its  self-(*<mtained  navigation 
ca|»ahility.  the  syst»*m  permit"  flight-line 
navigation  for  both  eb*<*tronicaIly  con- 
trolh'd  and  uncontrolle<l  photography, 
witinuit  reference  to  grouml  station". 
One  hundr(*d  ami  fifty  miles  photo 
flight  lines  can  be  flown  without  p(»si- 
tion  fixes  and  tin*  one  sigma  value  of 
side  graph  t*rror  will  be  .‘TOOO  b*t*t.  In 
order  ti»  p(*rmit  longer,  essentially  in- 
defiFiit(*  flight  lines  to  he  flown  in  con- 
trolh*d  |diot(Fgraphy.  aut(»matic  position 
fixing  is  provided.  .*\gain.  without  any 
a<lditional  eipiipment. 

At  tin*  start  of  tin*  flight  the  (*o-ordi- 
nates.  that  is  latitude  and  longitude  of 
appropriate  1)  and  E  stations,  are 
"t«u(‘d  in  the  digital  computer.  These 
are  the  saim*  stations  that  are  u.sed  for 
electronic  control  of  the  photography. 
W  hem*v(*r  a  position  fix  is  r(*(piired.  the 
computer  automatically  a"certains  tin* 
position  of  the  aircraft  from  iiq)uts  (»f 
the  slide  range  distances  to  th(*se  sta¬ 
tions  and  from  injmt  of  pre"sure  alti¬ 
tude.  It  then  determines  wln*ther  the 
aircraft  is  on  the  desired  flight  line  and 
makes  the  apj)ropriate  correc'tion.  if 
recpiired. 

I'he  availability  of  self-contained 
navigation  and  accurate  velo(*ity  data 
suggests  a  means  for  reducing  the 
stringent  reipiirements  now  imposed  on 


the  I  ocation  id  1)  and  I*.  "tation‘i  and 
additionally  <•001(1  redm’i*  the  number 
of  stations  r<*(piir(*d  for  a  given  mission. 
Ry  processing  the  v<*locity  data,  the  dis- 
tam*<*s  b<*tw(*<*n  succ<*'""ive  photographic 
cxposur<*s  can  be  d(*terniifn*d  accurately 
and  could  be  U"<*d  in  idiotogramnietric- 
allv  bridging  the  ar»*a<  of  inadeipiate 
"tat ion  angle  coveragi*.  'Phis,  and  manv 
oth<*r  te<*hni(pi<*".  "uch  as  autotnatic 
overlap  control,  accurati*  and  automatic 
azimuth  stabilization  id  the  ('amera 
inoimt.  airborne  computation  for  in¬ 
flight  data  verification,  and  inq>roved 
\l*l»  op<*rations,  are  now  b*a"ibb*  with 
tin*  int(‘grat<‘d  system. 

Tin*  digital  magnetii*  tape  data  re¬ 
corder  "ub-"y*item  is  designed  to  collect, 
"ton*,  organize  and  re<*(<rd  all  informa¬ 
tion  m*<‘«*""ary  for  the  ground  computer 
"oliition  of  the  varioii"  mis"ion  tasks, 
f  p  to  H(f  <‘hannels  <d  information  can 
In*  int<‘rrogat<‘d  and  r<*<*orded  within 
one-half  "ccond  on  2Vi»  inches  of  mag- 
m*lic  tap»*.  I  In*  re<*order  also  has  pro- 
vi"ion  for  "imultam*ou"  r<*cording  of 
"••b*ct»*d  clianm*!". 

Pyidcal  data  to  bt*  recor(b*d.  which 
im*bnb‘  both  fixed  and  varying  p<*rim- 
«*ter",  an*  proj<*ct  numln*r.  aircraft  num- 
ln*r,  date.  mi""ion  numln*r.  mode  of 
optration.  lim*  numln*r.  .'*'(!l*  numher, 
mapping  cann*ra  film  numln*r.  .\PR 
camera  film  numb(*r.  D.ME  distances, 
drift  angle,  latit'idi*.  longitude.  di<^tance 
traveled.  temperatur<*.  humidity,  terrain 
clearance,  radio  altitude,  and  time, 
among  otln*r".  It  i"  to  be  mded  that  the 
reciirder  has  a  "<*lf-<  ln*cking  feature  to 
insure  that  all  the  data  are  recorded. 
In  a<ldition.  tin*  digitizing  circuitry  for 
the  various  .•*ensor"  contains  provision 
for  automatic  calibration  checks  to  in- 
"lire  that  data  ar<*  valid. 

The  integrat<‘d  dual  control  and  dis¬ 
play  considi*.  de"igm*d  for  the  naviga¬ 
tor  and  the  e'lpiipment  operator,  with 
ap|iro|iriat<‘  human  factors  engineering 
permits  the  entir<*  mission  to  be  t  arried 
out  <*fTective|y  with  a  thre(*-man  crew, 
the  third  man  b<*ing  the  photographer. 

Among  tin*  advantag<*s  of  "ysteni  in- 
t(‘gration  such  as  efllciency,  tierforniance 
capability  and  versatility,  is  reliability 
which  must  be  di*"igned  into  the  sys¬ 
tem  with  the  utmo>t  d<*gree.  7'his  is 
perhap"  the  mo"t  inquirtant  eontribut- 
ing  factor  tcovard  meeting  the  goal  of 
high  mission  productivity.  It  can  he 
achieved  mo"t  effectively  through  the 
use  of  pre."f*nt-day  techniijues  and 
<*(piipment.  pnqcerly  combined  and 
utilized  as  a  r«*sult  (»f  applying  ad¬ 
vanced  int<*gration  procedures. 

In  conclusion,  tin*  jueviously  stated 
re(piir<*ments  of  a  modern  photo-map¬ 
ping  mission  are  met  by  this  new  sys- 
t<*m  with  significant  improvement  in 
vertical  camera  range,  navigational  ca¬ 
pabilities  and  data  recording  compati¬ 
bility.  These  improvements  are  achieved 
with  relatively  minor  modifications  to 
available  eipiipment  and  with  the  mini¬ 
mum  number  of  new  designs.  It  is  a 
sy."tem  which  makes  possible  major 
advances  in  photogrammetry  and  high¬ 
lights  what  can  be  achieved  by  proper 
system  design  and  integration. 
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is  experienced 
.,.in  Microwave 
Instrumentation 

Precision  is  a  matter  of  degree.  The 
hand  is  suitable  for  many  types  of 
measurement,  whereas  the  measure¬ 
ment  of  Microwave  frequencies  requires 
the  development  of  a  new  realm  of 
precision. 

LFE  has  created  means  of  stabilizing 
microwave  oscillators  to  one  part  in  10 
billion!  Concurrently,  the  problem  of 
measurement  of  this  degree  of  stability 
has  required  the  development  of  equip¬ 
ment  that  can  measure  to  one  part  in 
100  billion! 

This  is  an  illustration  of  LFE’s  interest 
in  Microwave  Instrumentation.  Such 
devices  are  now  in  production  for  use 
in  military  and  industrial  equipment. 

Further  details  about  LFE  Microwave 
Instrumentation  may  be  had  by  writ¬ 
ing  the  Vice  President  of  Marketing. 
Ask  for  Technical  Data  Digest 
No.  6054. 
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TIROS  PAYLOAD  AND  GROUND  SYSTEM 

SPEAKER:  DR.  MORRIS  TEPPER,  CHIEF,  METEOROLOGICAL  HDQS,  NASA 


AI’KH.  1,  1960  will  jio  down  in  nictcor- 
olofjiral  lii.''tory  as  onr  of  its  more 
important  days.  On  April  1.  1960.  the 
United  States  sneeessfnily  laimelied  its 
first  nieteorolojiical  satellite.  Tiros  1. 
The  si)eakers  this  mornin"  rei)reseFit 
Mnne  of  the  key  orjianizations  that  par- 
tieipated  in  this  niemorahle  event. 

1  would  like  first  to  make  some  j:en- 
eral  remarks  eoneerniti}!  the  NASA 
-Meteorologieal  Satellite  I’rojiram.  The 
over-all  ohjeetive  of  this  jiro^rarn  is  to 
estahlish  a  meteorolojiieal  satellite  ca¬ 
pability  for  world-wide  coverage  which 
would  provide  those  (d>.servations  re- 
(piired  hy  the  meteorcdojii.st  in  order  to 
increase  his  understanding:  of  atmos- 
jdieric  processes  and  improve  his  abil¬ 
ity  to  [Fredict  the  weather.  Satellite 
observations  that  are  heinj:  ccmsidered 
include  those  of  cloud  cover,  storm  loca¬ 
tion.  precipitation,  tt  mperatures.  wind 
directions,  heat  balance,  water  vapor 
and  other  constituents,  and  some  extra¬ 
terrestrial  observations  relat»‘d  to  the 
earth’s  atmosphere. 

It  is  the  NASA  state  of  intent ioti  to 
he  responsive  to  the  reaction  and  recom¬ 
mendation  which  the  scientific  com¬ 
munity  may  have  relative  to  the  plan- 
ninj:  phases  of  this  prFFjiram.  'To  achieve 
this  objective  will  re((uire: 

(a)  The  development  of  earth  stabil¬ 
ized  satellites  for  p«dar  orbits  of  frcmi 
.^00  to  l.OOO  mile  altitude  and  station¬ 
ary  satellites  for  eipiatorial  orbit  of 
22.000  mile  altitude. 

(h)  The  development  of  suitable  on¬ 
board  detection  ei|uipm(‘nt.  imdudinjL' 
television,  infra-r(*d  radiation  detectors, 
radar,  tachrometer.  and  defectors  of 
^hort  wave  lenjith  radiation. 

{(*)  The  devadopmenf  of  ade(|nafe 
data  storajie  handlini:  and  communica¬ 
tion  e(piipments  ami  techniipies. 

In  view  of  the  wide  scope  of  (d>iec- 


tives  which  1  have  just  stated,  and  the 
many  fechnolojiical  developments  which 
have  yet  to  come  into  hein»:  h<*fore  we 
are  able  to  realize  these  <d)jecti\es.  if  i- 
apparent  that  Tiros  I  must  he  vi«*wed 
as  no  more  than  a  prim(>rdial  repre¬ 
sentation  «»f  the  ultimate  meteor<do<:ical 
satellite.  It  is  indeed  (ody  an  elemen¬ 
tary  first  step  in  the  direction  of  attain¬ 
ing:  our  (dijectives.  It  contains  only  one 
useful  meteorolo»:ical  sensor,  the  televi- 
si(m  system  for  cloud  c<»ver  identifica¬ 
tion.  It  is  space  stabilized  so  it  d(>es 
not  always  look  directly  at  the  earth.  It 
can  take  |)ictures  only  (d  the  snidit 
rej:ions  of  the  earth.  It  is  in  an  inclined 
orbit  aroufid  the  earth  so  that  we  will 
»:et  no  data  from  the  upper  temperate 
and  pcdar  latitudes.  It  has  a  limited 
lifetime.  |>nd)ahly  of  the  ord(*r  of  three* 
tee  five  months. 

Despite  the  fact  that  Tiros  I  provide*s 
endy  a  small  step  forward  in  the  over-all 
NASA  mefeorolo‘:ical  satellite  pro‘:ram. 
it  is  indeed  a  meest  significant  first  step. 
I  am  certain  that  all  of  you  here  have 
seen  semie  of  the  pictures  transndtted 
hy  Tiros  I  and  I  know  you  share  our 
excitement  feer  the  potential  which  Tiros 
I  indicates  we  may  expect  from  future 
meteorological  satellites.  With  regard 
to  Tiros  I.  there  now  remaifis  the  excit¬ 
ing  task  of  extracting  from  the  photo¬ 
graphs  useful  information  on  the  struc¬ 
ture  and  perhaps  even  the  behavior 
pattern  of  atim»spheric  phenomena. 

Tiros  I  has  been  a  truly  national 
effort.  I  don't  think  I  would  he  able. 
ev(‘n  if  1  had  the  time,  to  name  for  you 
all  of  the  participants  in  this  program, 
both  government  and  industrial.  Il(»vv- 
c\er.  1  woidd  like  to  mention  the  gen¬ 
eral  areas  of  [)articipation  and  associ- 
at<*d  respon>ihilities. 

Tiros  had  its  origin  as  a  meteondog- 
ical  satellite  in  the  Department  of  De- 


feii'^e  under  the  cognizam’c  of  the  Ad- 

c 

\  an<*r<l  Vro}vr\>  Agency 

(  AKIVA).  A  little  over  a  year  ago  the 
program  was  transferred  t(»  NAS.\.  d'lie 
responsibility  for  the  technical  manage¬ 
ment  was  vested  in  the  (ioddard  .^pace 
I'light  Uenter  of  NA.SA.  However,  the 
primary  co-operating  agencies  renudned 
unchanged,  d  he  Ballistic  Missile  Divi¬ 
sion  of  the  Urdted  .States  Air  Korce  and 
its  contractors,  the  .Sjjace  Techmdogy 
l.ahoratori(‘s  and  the  Douglas  Aircraft 
Uorporation.  had  the  responsibility  for 
<leve|oping  and  launching  the  launch 
vehicle,  the  'Thor-Ahle.  The  payload 
development  was  under  the  direction  of 
the  Ufdt«*d  States  Army  .Signal  and  He- 
-earch  and  Development  Laboratory  at 
Fort  .Monmouth  and  its  primary  con- 
tra<’tor.  the  Badio  ('orporation  <d  Amer¬ 
ica.  The  .Signal  UorjFs  also  had  the 
res|)onsihility  for  data  accpdsititm  and 
commuidcations.  Here  they  had  the 
assistance  (d  the  Ballistic  Alissile  Divi¬ 
sion  and  the  Lockheed  Aircraft  (Corpo¬ 
ration  in  the  operation  of  one  of  the 
readout  sites  at  Kaena  Point.  Tracking, 
orbit  calculation  and  operations  are  the 
resp(msihility  of  the  NASA  Minitrack 
net.  computing  center  ami  contred  cen¬ 
ter.  respectively.  The  data  processing 
and  interpretation  are  heinu  done  hy 
the  United  States  Weather  Bureau,  the 
United  .States  Air  Force  Cambridge  Re¬ 
search  (Center  and  their  contractors, 
and  the  Unite<l  .States  Navy  Photo¬ 
graphic  Interpretation  Center  and  hy 
CFuldard  .Space  Flight  (Center. 

The  speakers  that  follow  me  repre- 
•^ent  some  of  these  major  areas  and  they 
will  provide  many  of  the  details  (’on- 
cerning  Tir(»s  I  itself. 

(  editor's  Note:  At  this  point,  a  film 
on  Tiros  I  was  sh(>wn.) 


PROCESSING  PROJECT  TIROS  PHOTOGRAPHY 

SPEAKER;  CHARLES  COLEMAN,  ASSISTANT  CHIEF  ENGINEER,  NAVAL  PHOTOGRAPHIC  INTERPRETATION ‘CENTER 


IN  HANDi.iNc;  the  Tiiacs  photography 
the  Navy  had  four  basic*  tasks:  first, 
just  to  process  the  material  get  it  out 
in  the  recpiisite  number  of  copies;  sec¬ 
ond.  to  see  what  could  he  done  to  util¬ 
ize  the  |»hotography  t<>  correct  the 
position  and  verify  the  j)osition  of  the 
‘'atellite  in  orbit;  third,  to  work  on 
the  problem  of  what  kind  «»f  presc*nta- 
tion  could  he  used  best  hv  the*  m**l6or- 
cdogists;  and  fourth,  to  assist  any  inter¬ 
pretation  teehnicjues  that  might  <*volve. 

Under  the  general  coordination  of 
Dr.  (Charh‘s  (C.  Bates  there  w(*re  two 
Naval  agenci(;s  involved  in  this,  the 
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Naval  Photograpliic  Interpretation  (Ct*n- 
ter  and  the  Naval  IMiotographic  (Center, 
working  together  as  a  team  under  the 
Bureau  of  Weapons. 

Figure  1  on  page  26  .shows  the  series 
of  chronological  steps  performed  in 
the  photographic  handling  of  the  Tiros 
photography.  The  major  thing  to  note 
is  mU  the  individual  steps  so  much  as 
the  fact  tliat  there  are  two  principal 
outputs  here.  One  is  the  deveh»pmenf 
of  material  in  final  form  for  the  meteor¬ 
ologists,  and.  when  you  consider  the 
nund)er  of  pliofographs  that  have  been 
mentioned,  the  prohh'in  of  what  to  do 


with  stacks  and  stacks  of  prints  if  you 
make  them  this  way;  also,  how  the 
met«‘oroIogist  will  know  exactly  at  what 
he  is  looking  in  a  cloud-filled  picture. 
The  .>-econd  output  is  the  data  that  I 
.  merpioned  in  correctum  of  the  orbit. 

As  an  indication  of  the  amount  of 
film  that  is  handled,  there  are  about  21 
copies  of  all  the  material  that  comes  in 
which  are  sent  out  for  the  various 
users,  meleorcdogical  and  electronic,  in 
the  Air  Force.  Weather  Bureau.  .Navy 
and  so  on. 

The  pr(d)lem  of  jdiotogrammetry  in 
this  instance  is  simply  the  principle  of 
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STEPS  IN  PHOTOGRAPHIC  ANALYSIS 


1.  Photo  processing  and  reproduction 


2.  Review  of  photography 

-  Frame  selection 


Control  point  marking 
-  Image  enhancement 


3.  Measurement 


4.  Computation 


Orbit  correction 
-  Grid  production 


5.  Photo  annotation 


6.  Final  reproduction 


From  Mr.  Coleman's  panel  presentation  on 
" Processing  Project  Tiros  Photography  '  Figure  1 
(upper  left)  shows  steps  taken  in  handling  Tiros 
photography.  Figure  2  (upper  right)  shows  Tiros 
view  of  Persian  Gulf  area  looking  northwest. 
Figure  3  (left)  is  a  demonstration  model  showing 
a  gridded  Tiros  photograph.  Figure  4,  from  Mr. 
Cline's  presentation  on  " Meteorological  Aspects 
of  Project  Tiros,"  shows  2  tape  recorders  inside 
Tiros. 


y lew  of  the  under¬ 
side  or  base  plate 
of  the  Tiros  satel- 
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— 1  ‘iiiC'S  it  was  \r(’liimrdt*.s  who  said, 
“Ciive  me  a  placo  to  stand  and  I  II  move 
the  earth  "  in  reverse.  w«*  are  not  at¬ 
temptin'!  to  move  tlie  eartli.  we  ar<' 
attemptiFij!  to  find  out  where  it  is.  And 
while  there  is  a  eonsiderahle  amount 
of  eh‘etronies  devoted  to  this,  the  very 
need  and  entirely  separate  verification 
of  thi."  eome'i  from  a  study  of  the  photo- 
graph«i  tliemselve>.  Ify  knowing  the 
position  of  the  land  masses  and  hy  eorn- 
piiting  backward  to  the  position  of  the 
satellite,  one  can  develop  this  informa¬ 
tion. 

The  imMeorologist.  of  course,  is  in¬ 
terested  in  getting  as  many  chnids  to 
look  at  as  possible.  The  nice  thing 
about  this  prr»gram  is  that  the  meteor- 
ologi>t  and  we  are  in  sort  of  a  .lack- 
Spratt-and-his-wife  connotation,  since 
the  le>s  clouds  that  we  see,  the  better 
ground  (h'tail  we  are  able  to  use  for 
the  purp(>se  of  measurement.  In  Figure 
2  on  page  2h  the  coast  line  gives  you — 
in  thi'i  ca>e.  down  in  the  Persian  (iulf 
area  the  indication  of  where  these  land 
mas>e>  exist,  and  also  the  modelled 
area>  t<»  the  right  and  left  of  the  coastal 
zone  can  he  tied  down  to  areas  of 
vegetation  and  culture  known  to  he  in 
the  area.  W  hen  we  need  to  select  these 
points  precisely  on  the  photo,  the  ability 
to  enhafice  and  adjust  the  detail  of  the 
image  is  quite  ijuportant.  riiis  is  ac- 
compli'^h»‘d  hy  an  enhancer  device.  The 
material  can  he  put  into  the  enhancer 
either  directly  from  the  ta|>e.  or  after 
a  certain  amount  of  photographic  proc- 


e»ing  in  or(h*r  to  get  the  best  results 
in  the  adjustment  of  (‘ontrast. 

\ft<‘r  the  points  are  selected  they  are 
measured,  and  here  again  we  utilize 
some  precise  (»ptical  equipment.  The 
photographs  are  erdarged  up  to  20  to 
10  times.  j)rojected  down  at  a  co-ordi¬ 
nated  graph  reader  which  reads  direct¬ 
ly  into  the  electronic  card  and  tape- 
punching  device  utilized,  and  as  many 
control  points  as  possible  are  selected 
— anywhere  from  0  to  9  per  frame. 

The  computation  is  done  hy  the 
Weather  Bureau  IBM  70k  developing 
this  in  collaboration  with  the  (ioddard 
(amquitation  (Center,  and  the  |)iece  of 
ecpjipment.  which  actually  is  not  func¬ 
tioning  y<*t,  will  take  direct  output  from 
the  computer  at  the  Weather  Bureau 
and  draw  a  grid.  A  vertical  optical 
l»rinter  is  used  to  marry  the  annotation 
to  the  original  photograph.  Duplicates 
of  this  new  photogra|»h  are  then  dis¬ 
tributed  to  the  mete(»rologists  for  study. 

Figure  3  on  page  20  is  a  test  dem¬ 
onstration  model,  hut  you  see  at  the 
t(q>  a  Tiros  photo  which  has  been 
gridded.  The  imposition  of  this  grid 
developed  from  the  computation  and 
married  in  the  optical  printer  provides 
the  meteorologist  with  the  ability  to 
locate  where  he  is  on  the  photograph. 
This  is  a  very  hastily  drawn  and  rough 
grid  and  will  look  much  better  when 
it  is  done  hy  the  ecpiipment  (which  is 
not  yet  operating  I. 

Much  molt*  remains  to  he  done.  As 
cloud  |>hotograi»hs  cmitinue  to  he  ob¬ 
tained.  an  effective  automatic  sorting 


and  filing  .system  fm  master  negative 
frames  will  he  recpiired.  d  he  work  of 
improving  tin?  techniques  for  locating 
and  rectifying  pictures  from  space  vehi¬ 
cles  must  also  CFUitinue.  Also,  many 
techni(|ue.s  for  interpretation  of  the  re¬ 
sulting  images  must  he  further  refined 
and  developed.  However,  in  the  pres¬ 
ently  adopted  system,  the  basic  j»hoto- 
graphic  and  i)hotographic  interpreta¬ 
tion  problems  of  Tiros  1  have  been  suc¬ 
cessfully  solved. 

The  science  of  rocketry,  and  the  sci¬ 
ence  of  electronics,  have  joined  forces 
in  the  present  space  age.  to  launch  and 
successfully  orbit  a  number  of  scientific 
space  vehicles.  It  might  be  suggested 
that  the  support  of  a  third  branch  of 
applied  science  is  also  necessarv  for 
effective  space  exploration.  This  is  the 
science  of  image  recording  and  analysis, 
which  must  provide  the  “eyes"  for  many 
of  man's  probes  into  space.  In  addi¬ 
tion  to  its  other  accomplishments.  Tiros 
I  may  he  memorable  as  the  first  satel¬ 
lite  in  which  the  talents  of  the  rocket 
•lesigner.  the  electronics  engineer,  and 
the  ph(Ft(eanalyst  were  eombined  to 
provide  the  scientific  data  required  in 
the  form  needed  by  the  user.  The  user 
in  this  case  was.  of  cour.<e.  that  most 
im|>ortant  man.  the  meteorologist. 

The  (q)inions  and  statements  con¬ 
tained  herein  are  those  of  the  author 
and  are  not  to  he  construed  as  repre¬ 
senting  those  of  the  Navy  Department 
or  of  the  I  .  Naval  Photographic  In- 
terpr(*tation  Fenter. 


METEOROLOGICAL  ASPECTS  OF  PROJECT  TIROS 

SPEAKER;  DUDLEY  CLINE,  DEPUTY  CHIEF,  ASTRO  INSTRUMENTATION  BRANCH,  COMMUNICATIONS  DEPT.,  USASRDL 


INSini:  the  Tiros  satellite  we  have  tin* 
two  tapt*  recorders:  one  for  a  nar¬ 
row-angle  camera  s\>tem  and  one  for 
a  wide-angle  camera  >ystem.  fig.  1. 
page  2fi.  I  here  is  c«>nqih‘te  redundancy 
in  the.vf  jun  sy>tems:  they  have  their 
own  receivers,  their  own  tape  recorder>. 
These  r<*cor(h*rs  have  fOO  feet  of  •‘‘s 
inch  tape  on  them  and  run  at  about 
.SO  inches  per  second:  thus,  we  have 
about  100  .‘Seconds  (0  tape  information 
on  each  recorder.  Also,  there  aia*  two 
.-'(‘parate  clocks  which  are  ulilizt*d  in 
order  to  juogram  the  events  in  advance. 
.Since  Tin»  doesn't  look  at  the  earth 
at  all  times,  and  it  may  not  he  in  day¬ 
light.  we  may  s_ay  perhaps  30  minut«*s 
after  we  pa>s  a  ground  station  we 
would  like  to  take*  some  pictures.  The 
clock  i-  then  s(‘t  up  on  tin*  basis  of  re- 
(pjiring  sonu*  9000  ))uls(*s  to  fill  it  up. 
If  we  put  HOOO  pulses  in  on  the  ground 
at  the  time  it  comes  over  the  ground 
station,  then  T  iros  will  have  to  fill  in  a 
thousand  puk(‘s  at  two  secomN  a  puke, 
and  it  will  then  turn  on  the  alarm  after 
it  has  filled  u|i  the  clock.  In  tin*  (‘enter 
(»f  T  iros  atve  nickel-cadmium  batteri(*s. 
sev(*n  hatt(‘ries  at  1.6  volts  t<>  a  j)ack 
and  nim*  of  these  packs.  A  pack  of 
five  on  which  is  stack(*d  a  pack  of  four. 


gives  Us  the  32  volts  and  13  volts  re- 
(piired  to  operate  the  (*h*ctronics.  On 
the  left-hand  side  of  Figure  f  is  the 
horiztm-scanner  which  gives  us  the  atti- 
tinh*  data.  Tin*  other  compoin*nts.  of 
cours(*.  are  the  tape  re(‘or(h*r*;  and  the 
command  receiv eis. 

The  (Ironud  Statitni 

Frior  to  a  j»ass  there  are  certain 
pi»*ce«-  of  informatioji  that  are  nec(*s- 
sary  in  «>rder  t'>  s(*t  the  ground  station 
up.  Frimarily.  at  the  ground  station 
we'ia*  int<*r(*''t<“d  in  the  azimuth  and  ele¬ 
vation  data.  T  his  azimuth  and  elevation 
<lata  is  f(*d  into  the  computer,  and  en¬ 
ables  the  ant(*nna  to  he  slavt*  to  the 
information.  Additional  information  is 
also  recF'ived  from  the  computation  cen¬ 
ter  concerning  tin*  modt*  of  (q»erati<*n 
of  tlu*  program  itself:  in  oth(*r  words,  a 
normal  program  might,  as  Tiros  comes 
up  over  tlu*  horizon.  Ik*  recpiired  to  take 
some  dir(*ct  pictures.  Then  vvh(*n  it 
conu*s  to  a  point  whert*  we  wish  to  r(*ad 
out  tlu*  canu*ra  data  that  has  he(*n 
stored  on  tlu*  tapt*s.  it  commands  Tiros 
to  do  this.  After  this  is  completed  iji 
sonu*  lhr(*(*  minutes  or  so.  we  tlu*n  have 
souM*  additional  time,  since  the  pass 
may  Ik*  about  tw(*lve  minutes  long,  to 


do  some  more  direc't  read-out  of  pic¬ 
tures.  TTu*re  is  a  series  of  cloc'ks  which 
(*jiahles  us  <ui  the  first  command  to  set 
up  the  time  that  we  want  direct  read¬ 
out  pictures  to  start,  then  we  have  a 
s»‘cond  column  of  (‘(Uitrols  which  en¬ 
ables  us  to  set  up  the  time  that  we 
want  playback  to  start.  A  third  device 
♦*nahh*s  us  to  set  up  the  tinu*  that  we 
want  to  st*t  in  tlu*  clock  pulses,  or  a(*tu- 
allv  start  the  clock  |)ulst*s.  By  this 
nu*ans  we  have  a  completely  aut«)matic 
nuxb*  of  operation;  it  is  aUo  possible  to 
opcrat(*  the  ecpiipment  in  a  manual 
mod(*  of  operation  where  you  press  the 
button  instead  uf  depending  on  the 
clock  system  to  start  the  whole  opera¬ 
tion.  TTu*r(*  is  a  cojupletely  manual 
mod(*  of  o|K*ration  where  the  operator 
mav  i*r(‘»s  buttons  at  his  own  whim 
wlu*n  there*  is  a  sfiecial  program  set  up 
which  rt*(|uires  this  mode  of  operation. 
Normally.  howev(*r.  the  modt*  is  to  have 
completely  automatic  (q>eration  by 
'-(*tting  up  the  clock'i. 

T'lu*  antenna  ctmsole  is  a  completely 
automatic  operation.  In  other  words,  it 
is  normally  slave  to  the  antenna  jtro- 
grammer.  so  that  wTu*n  T'iros  comes  up 
o\(*r  the  horizon  it  continues  to  track 
{^Continued  on  pagr  30) 
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STEPS  IN  PHOTOGRAPHIC  ANALYSIS 


1.  Photo  processing  and  reproduction 


2.  Review  of  photography 

-  Frame  selection 


Control  point  marking 
-  Image  enhancement 


3.  Measurement 


4.  Computation 


Orbit  correction 
•  Grid  production 


5.  Photo  annotation 


6.  Final  reproduction 


From  Mr.  Coleman's  panel  presentation  on 
"Processing  Project  Tiros  Photography"  Figure  1 
(upper  left)  shows  steps  taken  in  handling  Tiros 
photography.  Figure  2  (upper  right)  shows  Tiros 
view  of  Persian  Gulf  area  looking  northwest. 
Figure  3  (left)  Is  a  demonstration  model  showing 
a  gridded  Tiros  photograph.  Figure  4,  from  Mr. 
Cline's  presentation  on  " Meteorological  Aspects 
of  Project  Tiros,"  shows  2  tape  recorders  inside 
Tiros. 


View  of  the  under¬ 
side  or  base  plate 
of  the  Tiros  satel¬ 
lite. 
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— I  it  was  .\r('liimedes  wlio  said, 

“Give*  me  a  plaet*  to  stand  and  I  II  move 
the  earth  *  in  reverse,  we  are  not  at¬ 
temptin'!  to  move  tlie  earth,  we  ar(* 
attempting!  to  find  out  wliere  it  is.  And 
while  there  is  a  eonsiderahle  amount 
of  electr^mie.s  devoted  to  this,  the  very 
need  and  entirely  separate  veriheation 
of  thi>  eome<  frinn  a  study  of  the  photo- 
graph-i  themselves.  Hy  knowing  the 
pf)sition  of  the  land  masses  and  hy  eom- 
puting  haekward  to  the  position  of  the 
satellite,  one  can  develop  this  informa¬ 
tion. 

The  meteorologist,  of  course,  is  in¬ 
terested  in  getting  as  many  clouds  to 
look  at  as  jxissihle.  The  nice  thing 
alxMJt  this  program  is  that  the  meteor- 
ologi>t  and  we  are  in  sort  of  a  Jack- 
Spratt-and-his-w  ife  connotation,  since 
the  le.'-s  clouds  that  we  see.  the  better 
ground  detail  we  are  aide  to  use  for 
the  purpose  of  measurefueut.  In  Figure 
2  on  page  26  the  coast  line  gives  you — 
in  thi-  case.  d<>wn  in  the  Persian  (»ulf 
area  the  indication  of  where  these  land 
masses  exist,  and  also  the  modelled 
areas  t<»  tin*  right  and  left  of  the  coastal 
zone  can  he  tied  down  to  areas  of 
vegetation  and  culture  known  to  he  in 
the  area.  \\  hen  we  need  to  select  these 
points  precis(*ly  on  the  jdioto.  the  ability 
to  enhance  and  a<ljust  the  detail  of  the 
image  is  cpiite  important.  'Phis  is  ac¬ 
complished  hy  afi  enhancer  device.  The 
material  can  he  put  int(»  the  eidiancer 
either  directly  from  the  tape,  or  after 
a  certain  amount  of  photographic  proc¬ 


essing  in  order  to  get  the  best  results 
in  the  adjustment  of  contrast. 

Alter  the  points  are  selected  tliey  are 
measur«*d.  and  here  again  we  utilize 
some  precis**  optical  *Mpiipment.  The 
photographs  are  eidarged  up  to  20  to 
10  times,  projcct<*d  d*>wn  at  a  c**-ordi- 
nate*l  grai)h  reader  which  rea*ls  direct¬ 
ly  into  the  **lectronic  card  and  tape- 
punching  device  utilized,  and  as  many 
control  points  as  possihh*  are  selected 
— anywhere  from  6  to  9  per  frame. 

The  computati*m  is  d*>ne  by  the 
Weather  Ihireau  HIM  TO!,  developing 
this  in  cidlahoration  with  the  (huhlard 
(aun|uitat ion  (!enter.  and  the  piece  of 
ecpiipment.  which  actually  is  not  func- 
tifuiing  y«*t.  will  take  direct  output  from 
the  c*unputer  at  the  Weather  Bureau 
and  draw  a  grid.  A  vertical  optical 
printer  is  us**d  to  marry  the  annotation 
t*>  the  original  photograph.  Duplicates 
*»f  this  new  |)hotogra|di  are  tlieri  dis¬ 
tributed  to  the  meteondogiots  for  study. 

Figure  3  on  page  26  is  a  test  d(*m- 
onstration  imxlel.  hut  y*Mi  see  at  the 
top  a  Tiros  photo  which  has  been 
gridded.  d  he  impi»sition  <d  this  grid 
developed  from  the  computation  ami 
married  in  the  optical  printer  pro\ides 
the  mete*»r*»h»gis|  with  the  ability  to 
hxate  where  he  is  on  the  |diot«»graph. 
This  is  a  very  hastily  *lrawii  and  rough 
grid  ajid  will  hx*k  much  bett**r  when 
it  is  *lone  by  the  ecpiipment  (  which  is 
m»t  yet  operating  I. 

Much  mor«‘  remains  t«»  be  *h»ne.  As 
*dou*l  ph*>togra|»hs  continue  to  be  ob- 
taiu***l.  au  eff**cti\e  automatic  sorting 


and  filing  system  for  ma't*‘r  negative 
frames  will  be  reipiired.  I'he  work  of 
improving  the  techniques  for  locating 
and  rectifying  pictures  from  space  vehi¬ 
cles  must  also  continue.  Also,  many 
techniepjes  for  interpretation  of  the  re¬ 
sulting  images  must  be  furtlier  refined 
and  developed.  However,  in  the  pres¬ 
ently  adopted  system,  the  basic  photo¬ 
graphic  and  jihotographic  interpreta¬ 
tion  prf)blems  of  Tiros  1  have  been  suc¬ 
cessfully  solved. 

The  science  of  rrx’ketry,  and  the  sci¬ 
ence  of  electronics,  have  joined  forces 
in  the  present  space  age.  to  launch  and 
successfully  orbit  a  number  of  scientific 
s|)ace  vehicles.  It  might  be  suggested 
that  the  support  of  a  third  branch  of 
a]q)lied  science  is  also  necessarv  for 
efT<*ctive  space  exploration.  This  is  the 
sciem'e  of  image  recording  and  analysis, 
which  must  provide  the  “eyes'*  for  many 
of  man's  [irobes  into  space.  In  addi- 
ti*m  to  its  other  acconifilishments.  Tiros 
r  fuay  he  memorable  as  the  first  satel¬ 
lite  in  which  the  talents  of  the  rocket 
designer,  the  electronics  engineer,  and 
the  photo-analyst  were  combined  to 
pr*»vide  the  scientific  data  required  in 
the  form  needed  by  the  user.  The  user 
in  this  case  was,  of  course,  that  most 
important  man.  the  mete*»rologist. 

file  (quni*»ns  and  statements  con¬ 
tained  herein  are  those  of  the  author 
and  are  not  to  be  construed  as  repre¬ 
senting  those  *>f  the  Aavy  Department 
or  of  the  r.  .'s.  \aval  IMiotographic  In¬ 
terpretation  (!en!«*r. 


METEOROLOGICAL  ASPECTS  OF  PROJECT  TIROS 

SPEAKER:  DUDLEY  CLINE,  DEPUTY  CHIEF,  ASTRO  INSTRUMENTATION  BRANCH,  COMMUNICATIONS  DEPT.,  USASRDL 


INSini:  the  'Tiros  sat**llitc  w»*  hav**  tlx* 
tw*)  tap**  rc*’ordei>:  one  for  a  nar- 
row-angh*  *-amcra  sy>t(*m  and  one  for 
a  wid<*-angle  cam**ra  >\>tem.  fig.  4. 
page  26.  I  h**r**  i>  *-omph*t<*  redumlancy 
in  the-.**  two  sy>l*‘ms:  they  hav**  lh**ir 
*>wn  r**c**i\er>.  th**ir  (»wii  tape  record«*r>. 
rh(*se  re*-ord**rs  hav**  100  t****t  *»f  '’’s 
inch  ta|»e  *ui  th**m  and  run  at  about 
.SO  imh**-  p**r  secoixl:  thus,  w**  hav** 
about  100  s***<m(ls  *»f  tape  information 
on  each  r***‘ord**r.  A  Go.  th**r<*  ar<*  two 
>**parat«*  cl<x*ks  which  are  iitiliz***!  in 
*»r<l**r  to  pr*>gram  tlx*  **v**nt'«  in  advanc**. 
.Since  'rir*>>  (lo<*sn'l  hx>k  at  th**  <*arth 
at  all  tinx*s.  aixl  it  may  ixO  be  in  day¬ 
light.  wt*  may  say  |>erhaps  .40  minut**s 
aft**r  w**  pa>s  a  ground  .station  w** 
would  lik**  to  tak**  s*mx*  |)ictur**s.  fix* 
chx*k  i"  th**n  s*‘f  up  *»n  tlx*  basi-.  *»f  r**- 
(piiring  sonx*  9000  |)uls<*s  to  fill  it  uj). 
If  w**  put  8000  puls*‘>  in  on  tlx*  grourxl 
al  tlx*  linx*  it  <*>nx*s  ov**r  tlx*  ground 
station.  th**n  Tiros  will  hav**  t*>  fill  in  a 
tlxuisaixl  |miG**s  at  two  s**c*m(G  a  puG**. 
and  if  will  tlx*n  turn  on  the  alarm  aft**r 
it  ha-  fill***!  up  ill**  chx'k.  In  tlx*  c**nt**r 
of  'I  irov  ar^i*  ni<  kel-ca*lmium  batteri**s, 
s**v**n  batt«‘ri**s  at  1.6  volts  to  a  pa**k 
an*l  nitx*  of  th**"**  packs.  .\  p.ick  of 
fiv**  *m  which  is  -tack***!  a  i>ack  of  fmir. 


gi\**'  u>  th**  .42  Nidt"  aixl  1.4  volts  re- 
(piired  to  *>p**rat**  tlx*  **l**ctronics.  On 
th**  l**ft-hand  >id**  of  Figur**  I  i>  tlx* 
horizon-««**ann**r  whi*  h  gis**-  u-  tlx*  atti- 
tud**  data.  Tlx*  *>th**r  *omp*ux*nt».  of 
coiii"**.  ar**  tlx*  tape  r**<*<u*l**r"  aixl  the 
<*ommaixl  r*****i\ **r-. 

Hip  (f round  Station 

I’rior  to  a  pass  th**re  ar**  c**rtain 
pi«*c**>  of  information  that  ar**  n******"- 
-ary  in’or(h*r  t*>  >**t  th**  ground  statimi 
up.  Primarily,  at  tlx*  ground  stati*m 
w**'r**  int**r**^t**«l  in  the  azimuth  and  ele- 
\ation  data.  rhi>  azimuth  and  el**vation 
(l.ita  i"  f**<l  int<»  tlx*  **omput**r.  and  en- 
abl**s  tlx*  ant**nna  to  lx*  slave  t*»  tlx* 
information.  Additi<»na I  inbuiiiation  is 
also  r**c**i\**(l  from  tlx*  computation  c**n- 
t**r  **on*-**rning  tlx*  nxxh*  *»f  *q)**rali<»n 
of  tlx*  program  it>»*lf:  in  ofh**r  wonG.  a 
normal  program  might,  as  Tir*»s  *omes 
up  o\**r  tlx*  horizon,  lx*  r**(piired  to  tak** 
sonx*  dir**<*t  pi<*tur**s.  'Th**n  wh**n  it 
com**-,  to  a  point  wh*‘r**  w**  wi-h  to  r**ad 
out  tlx*  **anx*ra  data  that  has  b«***n 
"lor***!  on  tlx*  tap**",  it  command.-  Tiros 
to  do  thi-.  \ft**r  this  is  *(unpl**fe*l  in 
sonx*  thr****  minut**s  or  so.  we  tlx'ii  ha\e 
-'uix*  a*ldilional  time,  .since  tlxi  pass 
may  lx*  about  twelve  minutes  long,  to 


d«»  "ome  more  *lir****t  read-*mt  <»f  pic- 
tur**.".  'Th**re  is  a  series  *>f  chx’ks  which 
**nabl**"  us  on  the  first  c*unman*l  to  set 
u|)  tlx*  tinx*  that  we  want  dir**ct  read¬ 
mit  |u*tur**s  to  start,  then  w**  have  a 
.-*•<•01x1  column  of  **ontroG  which  en¬ 
ables  us  to  .set  up  tlx*  time  that  w'e 
want  playba*‘k  to  -tart.  A  third  device 
**nabl**s  us  to  -*‘t  up  tlx*  time  that  we 
want  to  s**t  in  the  ch»ck  puG**.-.  or  a<‘tu- 
ally  .-tart  the  clock  pulses.  By  this 
nx*an>  we  have  a  coniplet**ly  automatic 
nxxh*  <*f  (qieration:  it  is  al-o  possible  to 
iqxrat**  the  e*piipment  in  a  manual 
nxxh*  **f  **peration  wlier**  you  press  the 
butt*ui  in-tead  of  depemling  on  the 
chx  k  sy.-tem  to  -tart  the  whole  opera¬ 
tion.  'Th**r**  i"  a  **omplet**ly  manual 
nxxh*  of  op**ration  where  the  ojierator 
inav  pr«*--  buttons  at  his  *»wn  whim 
wlx*n  thcr**  is  a  -pecial  program  set  up 
which  r***piir**s  this  mode  of  operation. 
\oiniall\.  howev**r.  the  nxxle  is  to  have 
couiph*f*‘ly  automatic  o|)eration  by 
-♦•tting  u|»  tlx*  chx’k". 

Tlx*  ant**nna  console  is  a  completely 
automatic  *)peration.  In  otlier  words,  it 
is  normally  slave  to  the  antenna  jiro- 
graninx*!'.  "o  that  when  Tiros  c*>nie.s  up 
*>\**r  tlx*  lx*ri/on  it  c<»ntinu**s  to  track 
[(Um tinned  on  pnge  40  I 
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El  proximo  ano 


Each  of  ITT’s  101  plants  and  laboratories  (a  total  of  136,000  em-s 
ployes)  is,  by  the  nature  of  ITT’s  farflung  organization,  a  meeting 
place  for  the  scientific  minds  of  the  world.  Ideas  pour  in,  rub  shoul 
ders,  take  off,  result  in:  a  fully  automated  post  office  in  Providence, a 
R.  1. . . ,  a  multiplier  tube  that  detected  water  vapor  on  Venus . . .  a  C 
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Thank  you,  gentlemen. 

Your  experience  in 
your  countries  has  been 
of  infinite  value  to  us. 

In  a  few  years,  I  think  fully 
automated  post  offices  are  going 
to  be  as  American  as  apple  TT.”  , 


S'il  VOUS  plAh 

I 

IK.c)  C/;,  log-  — 


rs  ir24  countries  work  for  ITT. 

00  em-satellite  system  that  could  make  worldwide  TV  a  matter  of  a  few 
eeting  years.  As  a  signal  can  be  bounced  from  one  planet  to  another, 
t  shoul'so  can  an  idea  grow  in  bouncing  from  one  mind  to  #  i '  i 

idence, another.  International  Telephone  and  Telegraph  I  "  1  * 
us. ..  a  Corporation,  67  Broad  Street,  New  York  4,  N.  Y. 

LEG  IRON  ICS  COMMUNICAr  lONG  SY5TE  MS  .  E  LECTRON  TURES  1' AT  A  PK  .-^I'E  SSI  NS  /  AU  T  OM  AT  lOTJ  SYSTE  MS  SY  'EM  M  AN  AoE  M  L  N  T  /  COM  PL  E  T  E  f  I E  LD  SF  RVICES 


a(((»r(liii«i  t(»  this  sla\r  mode  of  opera¬ 
tion;  then,  when  the  first  eornmand  jines 
out  and  the  first  alarm  goes  off.  the 
235  megacycle  signal  i-  turned  on  and 
thi>  dish  tracks  at  235  and  not  at  the 
l(t8,  d'he  108  i>  on  all  the  time  in  Tiros, 
hnt  the  235  only  comes  on  upon  com¬ 
mand. 

In  tin*  108  megacycle  receiver  group 
there  are  two  108  signals.  108  and 
10803.  and  they  are  conm*cted  and 
diversely  receptioned.  We  have  two 
receivers  f(»r  the  108.  In  the  pod  of  the 
antenna  we  have  a  tape  tone  C(mverter 
which  brings  the  sigfial  down  to  1 1 
megacy(‘les.  and  these  are  just  stand¬ 
ard  300  receivers. 

Attitude  data  from  the  infrared  sen- 
s<n'  is  put  on  the  108  megacycle  signal 
as  3  kc  hnrsts — a  series  of  pulses  about 
100  microseconds  wide.  They  are  re¬ 
ceived  and  put  on  a  recorder  which 
give>  us  the  attitude  tape  in  a  coded 
form:  this  is  then  printed  out  on  tele¬ 
type.  Actually,  there's  no  time  infor¬ 
mation  here,  so  this  is  a  manual  opera¬ 
tion.  At  the  time  that  we  get  the  one- 
secoFid  jmlses.  the  operator  notes  the 
time  and  then  the  signal  is  received. 
The  rotational  period  for  Tir<»s  is  about 
six  seconds.  So  far  the  rotation  has 
kept  pretty  much  to  tin*  10  rpm  that  it 
started  out  with,  and  spin-up  rockets 
haven’t  been  necessary. 

I  he  attitude  recorder  with  the  [)unch 
tajn*  is  nothing  more  than  an  elapsed- 
time  (‘omputer — a  transistorized  elapsed- 
time  computer.  It  determines  the  time 
betvvet*!!  the  attitude  iMiIses  that  come 
down  to  the  ground,  puts  them  on  the 
juincli  tape,  and  then  sends  this  infor¬ 
mation  t<>  the  control  center  and  to  the 
ro!n|mtation  center  to  help  in  the  det(*r- 
mination  of  the  attitude  (d  Tiros. 

I  he  telemetry  information  comes 
down  on  the  108  megacva'le  signals,  and 
actually  i*-  switched.  There  is  a  com¬ 
mutator  in  Tiros  which  switches  40 
different  points  of  telemetry,  dhis  i,>. 
put  on  a>  an  KM  ^uh-carrier  at  1300 
cycles  which  is  modulated  from  1200 
to  1  fOO  cycles  with  tin*  telemetry  in- 
formati<m,  4’he  information  come¬ 
down.  is  received  and  ree(»rded  on  the 
Said)orn  recorder,  then  tln*s«*  chart-  are 
analyzed  after  the  flight  is  <»ver. 

I  In*  calibrator  i-  a  |»iece  of  test 
e(pjipment  tliat  is  utilized  to  litn*  up 
the  eann*ra.  In  other  word-,  it  is  a  -tep 
generator  with  variou-  -hade-  of  grav 
that  we  can  put  on  the  camera  itself. 
4hi-  i-  a  -imilar  -itualion  to  vour  home 
T\  set:  in  ..ther  word-,  if  you  don  t 
set  the  contra-t  and  brightne--  eoti- 
trol-  corK'ctly.  your  picture  lias  very 
little  meaning,  and  the  -ame  thing  i- 
true  here,  only  nnua*  -o.  't  on  have  to 
use  a  calibrating  -ignal  to  -»‘t  up  tin* 
jnonitor  scope  with  the  correct  slunh's 
of  grav  >o  that  tin*  eventual  cloud  jtic- 
tures  will  have  -ignificint  meaniuii. 
Thi-  calibrator  will  enable  this  to  be 
done  prior  to  the  pass,  Al-o.  tln*re  is  a 
counter  which  count>  the  pul-es  which 
go  out  to  the  4'iro-’  clock,  to  make  c(*r- 
tain  that  what  wt*  s(;t  into  tin*  counter 
i-  what  goes  out  -ince  timing  is  of 
utmo.-t  imjiortance.  This  enables  the 


analy.-is  that  takes  jdace  later  on  to  be 
determined,  to  make  sure  it  is  known 
exactly  where  pictures  are  being  taken. 

The  235  megacycle  Xems-(Jark  re¬ 
ceivers  and  two  oth(*rs  are  utilized  for 
4\  information.  Two  more  receivers 
are  ju-t  for  spares;  th(*y  were  meant 
for  the  IK  package.  They  are  con¬ 
nected  and  divei-ely  rec(*ptiorn*d.  A 
fifth  receiv(*r  i-  another  spare,  so  that 
in  case  of  a  malfunction  you  can 
([uickly  switch  from  one  set  of  r<*- 
ceivers  to  another.  The  syst(*m  modula¬ 
tion  is  an  KM  system,  with  an  85  ke 
suh-earrier.  and  black  information  at 
100  kc.  rht*re  is  a  deviation  of  plus  or 
minus  15  kc.  and  white  information  is 
down  at  70  kc. 

riu*  slow-scan  high-persi-tence  moni¬ 
tor  is  where  the  pictures  come  out;  as 
they  come  out  of  the  demodulator,  out 
of  the  receiv<*r  and  into  a  demodulator, 
the  sweep  information  is  fed  to  this 
monitor  scope.  A  35  millimeter  camera 
-ystern  photograjihs  the  pictures,  and 
sends  this  primary  data  to  the  Naval 
Photographic  Interpretation  (a*nter  for 
processing.  There  is  also  a  monitor 
scope  for  monitoring  the  line-scan;  as 
the  information  comes  down  from  Tiros 
you  can  view  this  scope.  \\  hen  you  se«* 
a  lot  of  wiggles  it  indicates  tliat  Tiro- 
is  just  looking  out  at  empty  space — but 
when  you  see  that  this  lim*-scan  indi¬ 
cates  lots  of  wiggles  and  jiggles,  you 
know  you  are  getting  some  goiul  cloud 
pictures  and  pictures  of  the*  ground, 
too. 

On  each  picture  there  is  sonn*  in(b‘\ 
information  indicating  the  frame  that 
is  beitig  taken  wliether  it  is  a  direct 
camera  picture,  whether  it  is  a  remotr 
pTctuTe.  the  number  of  the  jiictiire. 
what  orbit  it  is.  and  so  on.  In  addition, 
the  sun  angle  data  I  we  have  c(»ded  <1111 
information  around  the  surface  of  Tiros 
in  or(b*r  to  determine  tin*  po-ition  of 
north  )  comes  (h)vvn.  goes  into  a  com¬ 
puter.  and  tin*  information  concerning 
the  north  position  i-  put  on  the  film 
and  (m  the  tape  as  digital  information, 
in  a  binary  coded  form. 

4'he  Ampex  tape  recorders  are  fonr- 
<*hannel  tap(*  r(*c(»rders.  Only  three  of 
the  channel-  are  being  used  for  the' 
primarv  information  that  come<  <jown 
from  Tiros.  44n*  index  information  i< 
put  on  this  tajie  and  tin*  sun  angle  infor¬ 
mation  i-  also  put  on  the  tajn*  -(►  that 
it  serves  a-  a  back-u|»  for  one  fliinLi  and 
al*-o  allow-  the  tape-  to  be  played  back 
into  the  monitor  camera  sv-fem  after 
the  pas-  i-  ov<*r  and  as  many  film  strips 
to  be  made  as  de-ired.  Normally,  after 
the  pass,  a  positiv(*  t'an-parenev  i- 
made  by  flipning  the  signal  from  the 
grid  of  the  kinescope  to  the  cathode 
and  making  a  po-itiv(*  transparency, 
which  then  goe-  down  to  the 'meteoro¬ 
logical  team  on  -ite  for  an  immediate 
analy-i<  and  real  time  weatln‘r  evalua¬ 
tion. 

Another  piece  of  eipiipment.  and 
probably  tin*  most  important.  i<  jii-t  a 
-imple  t  w(*nty-channel  record**!',  an 
on-off  tv|>**  of  r**corder.  This  r<*c*»rds 
the  switching  that  has  tak<*n  jdace.  It 
**nabh*<  yni  to  go  back  and  -<*<*  if  -*)nn*- 

\ 


bo*ly  g*M)f***l.  Ha-^ically,  yam  see  the 
events  that  t*»ok  jdact*;  if  yam  set  uji  a 
c(*rtain  program  for  dir<*ct  camera  r**ad- 
outs  to  *>ccur  at  a  (a*rtain  time,  yam  can 
.-♦*<*  whether  or  init  tin*  -witching  actu¬ 
ally  took  i»lac*\  the  numb<*r  (d  shutter 
jmlse-  that  actually  wa*nt  *dT.  the  nurn- 
iK*r  of  pictura*-  that  weia*  taken,  ami 
things  of  thi>  natur**.  Thu-,  it  is  a  va*ry 
inijiortant  piec<*  *d  <**|ui|mn*nt  in  the 
total  analysis  of  tin*  juaigrarn  t*fT*»rt. 

Of  cours**.  aft**r  tin*  |»a--.  as  I  said, 
the  po-itive  tran-|>an“nci**-  aia*  ma<le 
and  the  film  *h*va*lo|n*d.  4  his  jirovid**- 
the  inbtrmation  which  tin*  nn*t***»r*d*»gi-t 
will  analyza*. 

As  of  the  23r<l  *d  .May.  tln*r<*  wa*r<*  a 
total  *d  718  pas.-es.  and  at  K*>rt  .Mon¬ 
mouth  we  had  r**(a*iv**d  -*mn*  13.()()() 
jdetur**-  t*>  dat**.  and  Ka»*na  I’oint. 
Hawaii,  mu.-t  have  ia*c**iva*d  -onn*  s**v**n 
or  eight  tinm-aml.  so  that  tln*r**  are 
b**tter  than  2().(H)()  jdetur**-  t*>  *lat**.  4  he 
tem|n*ratures  have  rang«**l  from  a  maxi¬ 
mum  of  about  26  d**gr»*<*s — ba-«*  |»lat** 
temjierat ur**s.  that  i-  ami  down  t*»  a 
minimum  *d  alumt  minu-  6.6  degr****s. 

I'iros  s»***m-  to  hav»*'a  -♦*lf-ln*aling 
f<*atur«*.  As  >*mn*  ‘jf  y*m  r<*call.  a  f**w' 
days  after  tin*  lauin  h.  tin*  narr*»w-angle 
r**c*»rding  sy-t<*m  w**nt  out  n*»t  tin*  r**- 
cording  sy.-t**m.  actually,  but  tin*  clock. 
We  wt*!**.  In»vv**v**r.  incajiabh*  *»f  taking 
narr*»vv-angb*  |dctur»*s  .  any  long**r.  not 
r<*m*»tely.  .\bout  a  w**»*k  or  -o  ag<».  the 
boys  vv**re  jdaying  ar*minl — r<**bicing 
the  modulation  arni  r***lucing  |M»w**r-  - 
and  sinbh'idy  tin*  narr*»w-angh*  [day- 
back  cajjability  cam**  back.  W’e  are 
again  taking  lM»th  wiib*-angh*  and  nar¬ 
row-angle  pictiir**-  *m  r<*nn»t**. 

At  one  tinn*  tin*  attitinh*  «lata  w(*nt 
out:  inst**ad  *»f  g**tting  jml-**-  w**  wer** 
getting  c*mtinuou-  3  k**  information 

without  any  pul-**.-.  I  hi-  .-♦•<*ni-  t*>  have 
ln*ah**l  it-**lf.  -o  4'ir*i-  -***m-  to  have 
a  s**lf-ln*aling  f**atur**  that  wa-  n«*v**r  in- 
t**n*b**l.  but  it  i-  v**ry  ni****  t*»  bav**  .-u**h 
a  f**atur**  in  a  -at**llil**  wln*n  you  **airt 
g*>  UJI  arnl  mak**  r**jiair-. 

It)  **m*lu-i*m.  K*l  lik**  t*i  m**nti*in 
anoth**r  thing  that  -  iinjuutant  in  **v**ry 
-at**llit<*  *l**-ign:  that  i-  tin*  jir*dib*m  4if 
r**liability.  an*l.  of  *  *mr-**.  ♦*ngin****r-  go 
all  *mt  to  bnibl  r**liability  int<i  a  -at*‘l- 
lit**.  ( )n**  *d  tin*  imjiortant  fa*  t*ir-  is 
to  utiliz**  tri**d  an*l  jirov*‘n  *-*mi jioncnt-. 
Ks**  -onn*thing  that  y*m  ktniw  has 
work**d  b**for**  an*l  y*m’v**  g*it  a  much 
b**tt**r  *  han:  »*  of  r**lialdlily .  4  In*  t****h- 
ni*ju**  that  wa-  u-***l  in  tin*  jir**liminary 
*l**-ign  *d  I  ir*i-  wa-  that  of  a  Ibownn* 
*am**ra,  Ihi-  «*v**ntuallv  «*vol\cd  into 
tin*  final  I'iro-  -at**llit**  nmd**!. 

% 

(|•.(lit<lrs  N*il**:  \fl**r  I  ran-iiiill  itig 
22.952  jd**lui**  Irau'i*-  -itn***  it  was 
laur)*ln**l  Ajuil  I.  I9*(it).  4'ir*is  I  **tnl- 
e<l  its  *)j)<*i at i*mal  lib*  Jut)**  29.  19f>(). 

.^*  i**nhsls  b<*li(*\(*  at)  itnij)**rali\ e  re- 
lav  in  ihi*  wfd**-ang!**  *-an!**r:i  -v-t**n) 
is  ih**  jiiobabh*  *  aus**  id  I  inis*  *lifli- 
cullv.  Ill**  tDalfutnlioFi  i);a*h*  it  iin- 
[)*)ssibl*‘  l<ir  tin*  **ani**ra  t*i  turn  *ifT. 
Ibis  ai)i)ai(*ntlv  *lraitn‘*l  tb**  batt»'ri**s 
and  <*v <*tituallv  *ans***l  tin*  wi(l<‘-angle  - 
cann‘ra  lran-milt**t  to  burn  out.  I 
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SUPERCONDUCTIVITY 

SPEAKER:  LLOYD  HARRIOTT,  MANAGER,  ELECTRICAL  ENGINEERING  LABORATORY,  GE 


Cm  >  i"  tlif  naiiH*  ”i\»‘n  to  iIh* 

-IihIn  of  many  "tiaii^ir  phenomena 
which  <M  ciii  at  low  tem  pci  at  iirc<  in 
the  \iciiiit\  ol  ah'ohitc  zero.  I  m  lioinii 
to  talk  to  \(»ii  thi'  attcrnooii  about  only 
one  <i|  lhc>-*-  phenomena,  the  one  called 
•'npere(»mlnet i\ ity.  or  the  <  ompleti*  ah- 
v»*nee  of  electrical  ic^i'^tixitv  in  thi> 
temperatiiie  raime.  .'^npcrcondnctix  ity 
i*.  not  a  new  phenomena  it  wa^  di'- 
covered  in  P^ll  hy  a  Dutch  ■'cicnti>t 
named  ()nne^.  in  doinii  low-teni|»cratiire 
work  with  men-ui\. 

T  here  ha-'  he»*n  coii'-idera hie  -<  ien- 
tific  eflort  during  the  la-'t  SO  year^  to 
nnder^tand  and  explain  the  phenomena 
ol  '•npeicumlncliN  ity.  hnt  it  has  la*- 
rnained  alnio-'t  com|detely  a  laboratory 
curio'.ity  until  relatixely  recently.  dhi> 
wa"  due  in  e^-at  mea-'iire  to  the  hiiili 
CO"!  «»|  refriiierat ion  mMa'-'sary  to  pr<t- 
dm  etln*  \er\  low  teniperatnre>  in  whicli 
the  phenomena  take>  place.  In  the 
lu't  l**w  year*-  tin*  "tre^s  on  netting  low 
l»*mperatnr<*'.  e>|M*cially  for  application> 
to  mi''>ile''  and  oth(‘r  deh*nse  projects, 
ha'-  produced  en«iineerin<i  de\eIopments 
which  ha\e  rnach*  tin*  reachin*!  of  low 
t(*mperatnre>«  considerably  inori*  ec<»- 
nomical.  \>  a  reMilt.  what  ha"  In'en 
jii't  a  "«-i(*nti(--  cnrio"ity  may.  within 
a  \ery  "hort  time.  h<*come  \erv  impor¬ 
tant  in  the  enj:ine(*rin<:  area  tor  both 
defen"e  and  industrial  application". 

I  he  basic  concept  of  siipercondnc- 
ti\ity  i"  the  relation  hi*tw(*(*n  electrical 
re"i"ti\ity  and  temperature.  In  most 
Conductor".  r(*"i"tance  continue"  to  de- 
cr»*a"e  a"  the  tenipi'rat nrt*  jzoe"  down 
and  approacin*".  hnt  n(*\cr  r»*ally 
r(*acln*".  z«*ro  a"  the  tempt*rat nr«*  ap- 
proacln*'.  ah"ohite  zero,  d  here  are  '-onn* 
material".  how(*\«*r.  calh*d  mi percondiic- 
toi"  in  which,  at  a  critical  temperature, 
tin*  re"i"tance  "iid(h*nly  di."app(*ar";  that 
is.  at  lea"l  within  tin*  accuracy  o| 
"<i«*ntilic  nn*a"iirenn*nt".  «*h*ctrical  re- 
si"ti\itv  below  thi"  critical  temperature 
is  zero.  riiere  are  about  20  metal" 
wlii<*h  >how  thi"  phenomena  nier<‘nr\. 
lead,  tantalum,  niohinm  and  tin  h(*in^ 
exaniph*".  'rin*r«*  are  al"0  an  nnkiiown 
nnndier  ol  alloy"  and  compound"  which 
exhibit  tin*  same  prop«*rtic-.  '“''tVanjiely 
enoijiih.  tln»"e  mat(*rials  which  art*  the 
lM*^t  cofldnctof"  at  rocmi  tenipt*ratnrt*. 


like  cop|n*r.  "il\t‘r  and  ;i:old.  «|o  not  ht*- 
c<»nn*  Mipt*!  conductor".  Kach  "njtt*r- 
(  ondin  tor  lui"  it"  own  critical  '.♦*mpera- 
lurt*  at  which  it"  rt*"i"ti\it'  di"appt*ars. 
hnt  "inct*  tin*  hi}:ln*"t  that  i"  known 
totlay  i"  "onn*wln*rt*  aionnd  18  Kelvin. 
w<*  can  look  at  "Upcrcomhictiv  ity  a"  a 
phenonn*non  that  ttccni"  t*s>t*ntiall\ 
\»*r\  clo"t*  to  ahs(dntt*  zt*ro.  Ihe  mo"t 
common  nn*tlnMl  n"t*«l  to  obtain  the^t* 
t»*mperat nrc"  i"  to  -ij hnn*r.ii<*  the  mate- 
I'ial  in  litpiid  in*linm.  which  boil"  at 
1.2"’  Kt*l\in  at  atmo"pheric  jtre""nre. 

TTit*  "imph*"t  manif«*"tation  of  tin* 
"np»*rcondnct in^  t*lfect  i"  that  of  tin* 
pt*r"i"tent  (  nrrt*nt.  or  tin*  cnrr«*nt  which 
will  How  hnever.  d'ake.  for  examph*.  a 
rinji  <d  "iipercon(hictin*r  material  in 
which  I  ha\(*  a""nnn*d  that  hy  "onn* 
mt*an"  or  other  1  have  e"tahli"hed  a 
current.  T  he  t*h*ctri(‘al  en*iinet*r  would 
<h*>crihe  tin*  j»erlormance  of  this  circuit 
hy  an  erpiatinn  which  says  that  the  rate 
ol  charier*  of  magnetic  lliix  e"tahli"ln*d 
hy  the  current  was  erpial  to  the  ne<:a- 
tivt*  »d  the  r(*"istance  drop.  Kor  mo"t 
common  conductor",  the  resi"tanc(*  of 
the  loop  vvonhl  he  finite  and  tin*  llnx 
would  <lecay  exponentially.  ll<>w(*ver. 
"inc(*  thi."  loop  i"  madt*  up  of  a  "np(*r- 
condnetor.  the  re-istance  is  z(‘ro.  'riiere- 
loie.  the  ri^ht  hand  side  of  tin*  erpiation 
i"  zero,  and  tin*  tinn*  ratt*  «d  chani:e  «tf 
llnx  must  he  zer<».  d'his  nn*ans  that  tin* 
majrnetic  llnx.  once  e"tahlisln*d.  would 
remain  con"tant  for(*V(*r.  Now.  if  the 
phv."ical  environnn*nt  around  the  loop 
al"o  i"  not  changed,  the  cnrr(*nt  is  jrro- 
portional  to  the  llnx  and  tin*  cnrr(*nt 
would  al"o  r(*main  c(ni>‘ant  forever. 
Kxperimeiit"  ol  thi."  kind  hav<*  ht‘(*n  run 
lor  "«*v»‘ral  y(*ar"  and  no  nn*a"nrahle 
chan^r*  in  tin*  cnrr(*nt  ha"  «»ccnrred. 
d'his  means  that  truly,  at  snp(*rcondnct- 
iipi:  (‘onditions.  the  <*lectrical  res.Ktivilv 
of  "U p(*icondnctor"  -et  in-,  to  he  zt*io, 

M  et  i  r  I  it  sii  I  ators 

\n  intere"tinj:  corollary  of  the  per- 
"i"tent  current  phenonn*na  is  that  "Uper- 
conductor"  art*  also  p(*rft*ct  ma^in*tic 
insulator ".  If  wt*  c<»n"i(h*r  anv  solid 
"Up(*i c<tnduct in.u  "urfact*.  wt*  can  think 
td  it  a"  an  intt‘rconnt*ctt'tl  "t't  ol  "upt*r- 
conductin^  rin^s,  .‘■^int't*  the  majinetic 
llnx  throiiiih  any  tun*  of  t!u*"t‘  rin^s  can¬ 


not  change,  tin*  niaimetic  llnx  through 
the  enlirt*  "Urface  cannot  chan^it*.  did" 
nn*:m"  that  "honhl  we  hy  any  method 
Irv  tt»  e"lahli"h  a  pent*tratitm  td  man- 
neli<  llnx  throu.:ih  tht*  "urfact*.  eddv 
I  iirtcnt"  vvonhl  build  up  in  tin*  matt‘iial 
a"  fln*\  do  in  conventional  conductoj^ 
to  op|io'C  thi"  chatyi:t*  id  llnx.  Ihit  "ince 
tin*  material  i"  "U percoinluct in”.  tln*-o 
t  (Itiv  current"  tjo  not  dt*cay  hut  would 
remain  at  exactiv  tin*  valiit*  nt*t*dcd  to 
complt*telv  prevent  the  |M*in‘|  rat  ion  id 
th»*  llnx. 

it  would  "ffin  at  lii"!  ”lanct‘  that  w.* 
havt*  found  a  wav  with  "U pt*rcond!ic- 
tivity  tit  cairv  iidinitt*ly  larut*  cnrrt*nts 
in  inrmitt*ly  "inall  wirt*"  with  no  lo"-!*". 
d  hi",  of  couF'e.  i"  not  true.  .Nature 
plact*"  limit"  on  :no«'t  t*vt*ry  pht*Fionn*na. 
and  thett*  i"  a  lindt  on  tin*  curicnt 
which  a  "U|n*rconduct ill”  circuit  can 
carry  and  remain  "Uperconductin”.  d  in* 
lindt.  however,  i"  not  in  term"  ol  the 
current  (h*n"ity  or  the  ampeFi*"  carried 
pf*r  "ipFaFe  inch  of  cFO"S-"ect ioFi  of  the 
coFnlFFctor.  liFJt  rather  is  iFi  teiFFi"  ol  the 
FFFajiFietic  held  which  that  ciFrrcFit  e>tah- 
li"he"  at  the  "urfaci*  of  the  condiFctor. 
Ibis  elfect  i"  called  the  critical  FFia”- 
FFctic  held  (*ITect  aFid  i"  a  iFFFictioFi  of 
t(*FiFjn*ratFFr(*.  Kor  FiiohiuFFi.  for  iFF"taiice. 
"FFperconductiv  ity  occur"  at  approxi- 
FFiatelv  8  k«*lviFF  iFF  thi*  pFe"eFFre  ol 
little  or  Flo  FuauFietic  held.  However. 
eveFi  the  "li‘ihte"t  curreFit  llowiFi<:  Iff  a 
FdohiuFU  vviFi*  at  8  KelviFF  will  force  it 
to  tiiFFF  FFon"upercon(hict iFF”  or  re"i"tive. 
11.  however,  we  were  to  lower  the  teiFF- 
peratUFi*  to  MUFFethiFF”  closer  to  I  Kel¬ 
viFF.  eFFou”h  ciFFrent  caFF  How  to  prodiFcc 
a  FFFa^FFetic  held  of  approxiFFFatelv  a 
thou"aFFd  .”aiF""  hehue  resi"taFFce  ajiaiFi 
appear>.  \"  the  teFFFperatiFre  ap- 
proache-;  ah"olute  zero,  ihi*  critical  held 
which  the  coFFiliictor  caFF  "taFFil.  or  the 
ciFrreiFt  which  the  cmFihFctoF  (*aFi  carry 
aFFil  >till  FCFFiaiFF  "FI percoFFdiFCt iv e.  ”i»e" 
iFp.  \”aiFi.  the  critical  held  which  a 
ciuFijin  tor  caFF  "taFFil  i"  the  property  of 
the  coFFilFictor  it"elt,  Kor  FFiohiiFFFF.  this 
held  approachi*"  a  pproxiFFFately  2000 
;iaFFS"  a"  we  ”et  i  |o"e  to  ahsohFte  zero, 
while  lor  lead,  it  FFever  ”oes  above  a 
few  iFFFFFilred  ”aiF"".  li  FFFakes  Fio  esseFi- 
tial  ililfereFFce  whether  tlFis  uFajinetic 
held  at  the  "iFrface  of  the  coFnhictor  is 
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r>lal»lislu-(l  hv  "oinc  rxlfmal  inajinclir 
circiiil  or  by  the  ciirrenl  Mowinji  in  the 
ron<lu<‘tor  itself.  It  is  tin*  absolute  value 
of  tbe  t<»tal  field  and  not  even  its  direc¬ 
tion  that  seems  to  matter  as  far  as 
wbetber  tbe  material  is  siipereondiietive 
or  resistive.  'Fins  existence  of  a  critical 
maj:netic  field  certainly  places  a  limita¬ 
tion  (ui  tbe  phenomena  of  supercon- 
diictivrty  but  it  als(»  makes  possible 
>ome  devices  which  could  not  be  built 
if  tbe  phenomenon  were  not  there. 

One  use  of  tbe  superconductive  phe¬ 
nomena,  and  especially  of  this  critical 
ma;:netic  field  plienornena.  is  tbe  cryo- 
trofi  switch.  Ibis  switch  consists  of 
tw(»  wires,  one  wound  around  tbe  other. 
With  this  switch,  the  central  or  gate 
wire  is  made  »>f  a  material  with  a 
rather  low  critical  field  and  the  sur- 
r<Minding  (»r  control  wire  made  out  (jf 
one  with  a  rather  high  critical  field. 
W  ith  no  contnd  current  flowing,  the 
central  wire  is  superconducting  and 
therefore  has  no  resistance.  If  we  put 
a  sufficient  current  through  the  contnd 
wire,  we  can  make  the  magnetic  field 
at  tfie  surface  of  the  gate  wire  he  al)Ove 
the  critical  value,  while  tlie  field  at  the 
surface  of  the  control  wire  is  not  above 
its  critical  value.  This  means  that  the 
gate  wire  will  becf)me  resistive  while 
the  control  wire  remains  superc<mduc- 
live.  Thus,  by  turning  the  current  on 
and  off  in  the  contnd  wire,  the  resist¬ 
ance  of  the  gate  wire  changes  from  zero 
to  some  finite  value.  It  is  true  that  tin* 
finite  resistance  is  very  low.  but  the 
switch  is  still  very  good  because  its 
closed  resistance  is  zero  and  thus  the 
ratio  of  on-to-ofT  resistance  is  infinit(*. 

riiis  basic  cryotron  element  can  be 
the  foundation  of  a  new  kind  of  digital 
computing  circuitry,  (hyotrons  are  not 
ma<le.  in  general,  today  by  winding  one 
wire  around  another  lujl  are  made  of 
thin  films.  1  do  not  ha\e  the  time  t(> 
explain  the  operation  in  detail.  l)ut 
briefly,  by  applying  currents  to  various 
wimlings  in  turn.  1  can  cause  the  cur¬ 
rent  to  “flip**  from  the  top  to  the  bot¬ 
tom  circuit  or  vice-versa.  \V  ith  this  rela- 
ti\ely  simple  circuit,  then.  I  can  achieve 
the  basic  fli|>-flop  function  which  is  one 
of  the  basic  building  blocks  <>f  the  digi¬ 
tal  computer,  d'his  circuit  can  be  use<l 
to  drive  a  succeeding  flip-fl<»p  and  thus 
proceed  to  build  a  shift  register.  <>r  a 
<*ounter.  (►r  most  any  other  conventional 
digital  logic  circuit.  A  largt*  array  (d 
such  cryotron  elements  C(»uld  ccmceiv- 
ably  comprise  an  entire  digital  compu¬ 
ter  working  under  superconductive  con- 
diti<ms. 

Quite  a  different  application  of  the 
superc(mducting  properties  are  tlndr 
use  to  provide  forces  and  to  build  a 
simple  bearing.  A  currejit  flowing  in 
the  ring,  will  eslabli-^h  a  magnetic  flux. 
A  disc  of  super(‘onduct(»r  can  be  |)ushed 
down  toward  the  sujM*r('onducting  ring 
imbedded  in  the  iron.  Since  super¬ 
conductors  are  magnetic  insulators,  all 
of  the  magnetic  flux  is  buced  to  flow 
between  the  superconducting  ring  on 
the  bottcun  and  the  superconducting 
plate  on  the  top.  As  the  plate  is  pushed 
down  decreasing  the  distance  delta,  the 


magnetic  flux  lities  are  concentrated  or 
cr(»W(ied.  Thus,  the  flux  density  goes 
up  and  a  magnetic  force  of  increasing 
value  pushes  up  against  the  plate. 
Thus.  I  have  a  simple  bearing  or 
spring.  The  harder  I  push  down,  the 
closer  the  two  plates  get  together  but 
the  harder  the  magnetic  circuit  pushe' 
back  to  establish  an  e(piilibrium.  As  1 
try  to  decrease  the  distance  delta  to 
zero,  the  force  tries  to  go  to  infinity, 
hut  eventually  the  point  is  reached 
where  the  critical  magnetic  field  is  ex- 
<‘eeded.  the  materials  become  nonsuper¬ 
conducting.  and  the  force  can  no  longer 
increase.  Hut  within  this  value,  that  is. 
before  the  critical  magnetic  field  is 
[»assed.  the  bearirig  is  a  perfectly  elastic 
spring  which  will  hold  physical  forces. 
Most  «»f  all.  sin(‘e  the  plate  has  no 
resistance,  there  would  be  essentially 
no  electrical  losses  on  rotatioti  of  the 
>haft. 

dhi'*  bearing  principle  is  being  used 
to  develop  a  new  kind  of  gyroscope 
known  as  the  Cryogenic  Cyro.  d  he 
rotor  is  a  sphere  made  of  supercon¬ 
ducting  material,  (►r  at  least  with  a 
superc<mducting  surface.  This  sphere 
is  completely  enclosed  in  a  spherical 
housing  made  of  iron,  with  a  number 
of  su[)erconducting  coils  to  support  the 
bottom.  t(>  push  down  from  the  toj)  and 
to  push  in  around  the  side.  Proper  dis¬ 
tribution  of  these  coils  will  provide 
l»a!anced  forces  in  the  three  primary 
directions  upon  the  rotor  and  thus  com- 
I)letely  suspend  the  rotor  on  elastic, 
magnetic,  lossless  bearings  within  a 
spherical  cavity.  If  the  space  between 
the  spherical  rotor  and  its  spherical 
ench»sure  is  evacuated  and  then  the 
rotor  is  spur>.  it  can  be  supported  in 
space  on  completely  lossless  bearings 
and  therefore  should  spin  forever,  or 
at  least  for  a  very  long  lime. 

d'he  rotor  is  spun  by  a  superconduct¬ 
ing  motor.  The  very  same  principh*?- 
that  make  the  bearings  possible  also 
make  this  motor  work.  Fhe  cuts  located 
around  the  ecpiator  of  the  sphere  act 
(‘sstmtially  like  the  salient  pides  in  a 
■'ynchromuis  machine.  Hy  producing  a 
re\<dving  magnetic  field  which  starts  at 
very  low  frecpiencies  and  gradually 
builds  up,  this  rotor  is  dragged  around 
and  brought  up  to  speed.  Again,  there 
are  no  electrical  losses  in  the  spherical 
rotor. 

As  long.  then,  as  this  rotor  reunains 
>u|)erconducting.  the  rotating  mass  i?« 
spinning  (Ui  essentially  frictionless  bear¬ 
ings  and  is  subjeci  to  no  arbitrary  ex¬ 
ternal  torcpies.  'Phis  is  about  as  close 
as  one  can  come  to  the  definition  of  a 
theort‘tically  perfect  gyrosco{»e.  Indeed 
we  do  expect  by  the  use  of  these?  prin¬ 
ciple's  (d  siipere'eenduclivity  tee  produe*e* 
a  gyroscope  whiedi  has  highe*r  ae'curae'y. 
highe*r  reliability,  and  whiedi  will  main¬ 
tain  its  aceuiracy  for  bmge*r  perioels  eef 
time  than  any  gyroscojee's  produced  by 
conve'utional  techniepie's  today.  d  he* 
be*arlng  prineijeh'  and  the  motor  prin¬ 
ciple  de>cribe*d  he*re  have  already  been 
>lu»wn  in  |>rae*tice*.  and  a  simple  mode*l 
of  t!ie  gyro  ba>e'd  on  tlie'^-e*  principle's  Is 
MOW  unde*r  e*onst ruci i<»n. 


W  hat  then  are  likely  tee  fee  the  engi¬ 
neering  implications  eef  the  use  of  this 
pheMiomena.  supere-onductivily ?  I  spoke 
previously  eef  the  ability  to  build  digital 
e-omputer  elements;  namely,  the  cryo¬ 
tron;'.  Present  inelle'atieens  are  that  large 
array."  of  these  edements  can  be  built  by 
"ome  mas>  proeluctieen  fabrication  tech- 
niepie.  pe-rhaps  similar  tee  that  which  is 
now  u.‘<e*d  to  produce  prinle*d  circuitry. 
.Such  an  appreeae-h  sheujld  give  the  abil¬ 
ity  le)  build  very  large  cemiputers  at 
re*a."e)nable  e*ost.  The  e^ryeetron  elements 
theni.M*lve*s  can  be  maele  very  small. 
rhe*re*fore.  it  shoulei  be  possible  to  pack 
into  a  relatively  small  volume  a  ceem- 
pule'f  of  rather  large  capacity  infeerma- 
t ion-wise.  .Since  the  elements  themselves 
are  lossless  except  during  the  actual 
switching  lime,  such  a  cryotron  com- 
[Miter  would  have  an  exceedingly  small 
power  drain.  An  estimate  has  been 
made  that  a  computer  consisting  of  a 
million  cryotr<»ns  might  recpjire  some¬ 
thing  less  than  a  watt  to  run  it.  Cryo¬ 
trons  ^lo  not  appear  to  be  extremely 
high-speed  devices.  However,  speeds 
of  operation  competitive  with  other 
technicpies  known  today,  can  mf»st  likely 
be  achieved.  Fherefore,  it  is  (piite  pos- 
."ible  that  cryotrons  will  pre.sent  the 
opportunity  to  build  very  large  com- 
putt'rs  which  are  microminiature  in 
nature,  which  have  very  low  power 
drain  and  which  ."hould  be  (M’onomically 
attractive.  Oyoiron  ooniputers  also  have 
the  potential  of  being  extremely  reli¬ 
able  because  the  only  element  that 
appears  to  be  needed  in  them  is  the 
basic  cryotron  itself.  Once  made  and 
put  into  liipiid  helium,  which  is  aI>out 
the  most  Inert  atmosphere  known,  there 
Is  little  to  indicate  that  such  an  element 
"hould  fail  i!i  use. 

If  such  computers  of  large  ca{>acity. 
small  size  and  low'  power  drain  with 
iidierently  good  r(*liabilily  should  be¬ 
come  available  in  the  near  future,  they 
W(Mjld  of  course  be  iinmediately  useful 
to  the  military  for  a  great  many  ap|)li- 
cations.  d'lu*y  sbould  also  be  attractive 
in  the  future  for  commercial  applica¬ 
tions  because  in  the  cornnu'rcial  field  of 
data  processing,  the  stress  fr>r  handling 
more  and  more  information  in  smaller 
and  srjialler  units  with  increa.sed  relia¬ 
bility  and  reasonable  cost  is  also  great. 

I  spoke  also  (,f  the  potential  of  build¬ 
ing  a  superaccurate  gyroscope  using 
cryogenics.  'Fhe  same  principles  that 
woidd  make  this  gyro  |»ractical  would 
also  make  possible  an  a<*celerometer 
with  zero  friction  bearings.  'Fhe  thr<*sh- 
<dd  that  is.  the  minimum  acceleration 
wliich  can  be  measured — sbould  ap¬ 
proach  zero,  and  linearity  should  be 
maintained  over  a  wide  range  of  ac- 
celeratio!)  measiirtunents.  If  we  put 
togetlier  the  cryog(*nic  gyroscope,  a 
cryogenic  acceler<uneler  and  add  to  it 
a  (  lyogenic  digital  comput<*r  a  com¬ 
plete  cryogenic  navigaticm  syst(‘m  is 
possible,  .'^uch  a  system  has  the  poten¬ 
tial  of  offering  to  the  inertial  naviga¬ 
tion  field  inci eased  accuracies,  increased 
r(*liabilities.  longer  life  because  of  no 
mechanical  v\ear.  and  probably  greatly 
reduced  "i/**  and  weight. 
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In  addition  to  these  two  specific  ap¬ 
plications  which  I  have  mentioned  it 
is  also  possible  to  think  of  developing 
special  amplifiers  using  cryogenics — 
amplifiers  which  could  have  zero  d-c 
drift,  and  very  low  noise  levels.  The 
(lersistent  current  effect  of  cryogenics 
could  make  possible  current  standards 
of  accuracies  unknown  today  and  ones 
which  will  hold  their  accuracies  over 
indefinite  periods  of  time.  Although 
superconductivity  does  not  really  exist 
at  higher  freipiencies.  superctmductors 
still  have  lower  surface  resistances  at 
r(‘a->onably  high  frecpiencies  than  do 
mo-t  normal  conductors  even  at  the 
same  temperatures.  This  fact  might 
make  possible  building  of  radi(»  fre- 
(piency  circuitry  of  extremely  low  lo>>. 
b»w  noi<e  level,  and  extremely  high  Q*s. 
it  i^  (*ven  pos>ible  that  in  the  very  dis¬ 
tant  future  the  su|»erconducting  circuits 
might  be  used  to  carry  high  currents 


tor  power  purp(tses.  A  simple  calcula¬ 
tion  will  show  that  a  relatively  small 
conductor  is  all  that  is  needed  to  carry 
many  thousands  of  amperes,  and  in 
fact,  since  the  current  that  it  can  carry 
is  limited  not  by  the  area  of  the  con¬ 
ductor  but  by  the  periphery  which  de¬ 
termines  the  magnetic  field,  a  very  thin 
skin  of  conductor  wound  around  an  in¬ 
sulator  could  carry  the  currents  nor¬ 
mally  carried  in  power  circuitry.  The 
application  to  power  circuitry,  of  course, 
is  not  economical  at  the  present  time, 
but  this  is  no  reason  t<(  believe*  that  in 
the  distant  liiture  the  economic  factor* 
might  not  change. 

The  one  problem  in  su|»erconductiv- 
ity  of  which  I’m  sure  all  4»f  you  are 
thinking  and  about  which  I  have  spent 
very  little  time  is  that  of  refrigeration 
or  obtaining  the  low  tem|)eratures.  To¬ 
day.  this  is  a  costly  process  reejuiring 
machines  of  relatively  large  size,  and 


in  many  cases  may  completely  outweigh 
the  reductions  in  size  and  weight  that 
can  be  obtained  by  using  cryogenic 
components.  There  are  developments 
going  on  in  this  field,  too.  and  it  ap¬ 
pears  very  reasonable  to  assume  that 
in  a  matter  of  a  few'  years  devices  for 
licpiefying  helium  and  for  sufiplying  it 
in  the  kind  of  (piantities  that  would  be 
!)eeded  for  cryogenic  computers  or  navi- 
gatiem  systems  can  be  made  smaller 
and  lighter  by  perhaps  an  order  of 
magnitude  than  those  that  are  available 
today. 

It  is  pnd>ably  not  po>sible  at  this 
early  date  to  predict  what  the  real  im¬ 
pact  of  cryogenics  is  going  to  be  on  the 
(‘h'ctrical  industry.  However,  since  the 
phefiomena  of  superconductivity  is  so 
bnead  and  fundamental  to  the  whole 
field  of  electrical  engineering,  cryo¬ 
genics  seems  almost  certain  to  have  a 
significant  effect  on  the  future  develop- 
m‘*nt  of  the  electronics  industry. 
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Tin.  NK\N  HOKizoNS  opened  for  us  by 
-pace  exploration  and  satellitt*  (‘om- 
munication.*  are  tremendous  the  jue- 
\iou*i  two  day*’  speeches  here.  I  am 
sure,  have  opened  the  eyes  of  all  of  us 
to  the  great  opportunities  which  lie 
ahead.  There  is  another  kind  of  hori- 
/(Ui.  h«(wcver.  one  less  spectacular  be- 
can*e  it  i*  nnue  familiar,  but  every  bit 
a*  important.  This  is  the  horizon  of 
technicpie  improvement,  of  better  com- 
ponent'i  and  ecpiipments.  for  our  more 
familiar,  older  ('ommunications  tech- 
ni(!U(‘s.  It  i«J  this  area  of  new  develop- 
nuMit  that  1  want  to  talk  about  today. 

d  he  area  of  space  and  satellite  com¬ 
munications  has  been  highliglited  for 
tlie  [»ast  two  days  by  outstanding  ex¬ 
pert*.  Therefore.  I  am  deliberately 
(unitting  discussion  of  our  company’s 
activities  in  these  fields,  and  instead 
will  bring  you  information  on  some  new 
to(d*  which  have  been  developed  in 
(o*neral  Klectric’s  “Communications 
(a-ntril”  in  Lynchburg.  Virginia. 

Four  Essential  Fllements 
I  n  Co  rn  fn  iin  icatio  ns 

Any  ('ommunications  system  always 
(‘(uitains  four  essential  elements  and  all 
work  in  communications  systems  may 
b(*  *eparated  into  these  elements.  I'liey 
a  re  : 

1.  Input  and  Output  Devices 
2.  lerminal  Kepiipment 
•L  .'^witching  Fapiipment 
L  T  ransmission  Media 
Ml  are  eepiallv  important  all  de¬ 
serve  considerable  attention — and  our 
cominuni(‘ations  depends  on  continual 
advances  in  te('hni([ues  in  all  foui  ele¬ 
ment*. 

1  want  to  tell  you  about  four  exciting 
n(‘w  products  on  which  we  are*  working 
which  covt*r  most  of  the  communica¬ 


tions  s|)ectrum.  These  products  are  ma 
related  to  each  other  necessarily,  but 
they  are  always  related  to  the  elements 
mentioned.  I  feel  sure  you  will  find 
among  them  something  that  can  help 
you  in  your  work. 

Meiv  Equipment 

The  products  are  DISCOM  and  a 
new  light  valve  projector,  which  are 
examples  of  input  and  output  devices: 
a  new  transistorized  multiplex  ecpiip- 
ment,  which  is  an  example  of  terminal 
eepiipment;  and  a  new’  single  sideband 
tropo  scatter  system,  which  is  an  ex¬ 
ample  of  a  new  transmission  media 
eepiipment. 

DISCOM.  short  for  Digital  Selective 
COMmunications.  is  a  new  digitalized 
input  and  output  device  known  official¬ 
ly  as  A\  I  KA-22  and  AN/lIRA-29. 

DISCOM  is  air  ground/air  digital 
terminal  eepiipment  which  offers  push 
button  communications  for  canned  or 
“book”  messages  and  also  message  com¬ 
position  capability.  The  device  oper¬ 
ates  over  any  voice  circuit,  and  can  be 
used  to  call  any  of  half  a  million  ad¬ 
dresses.  The  device,  using  the  stand¬ 
ard  8-bit  fieldata  code,  is  constructed 
entirely  of  solid-state  items. 

DLSCOM  ecpiipment  consists  of  three 
>mall.  black  panels  (Fig.  1  on  pg.  37  I . 
riie  left  top  panel,  calb-d  the  contred 
monitor,  contains  eipiipment  for  ad¬ 
dressing  messages,  for  identifying  loca¬ 
tions  from  which  messages  are  being 
received,  and  for  determining  the  fre- 
(piency  and  mode  of  communications 
used.  At  the  b(»ttom.  a  small  drawer 
pulls  out  when  messages  are  to  be  com¬ 
posed. 

riie  right-hand  panel  is  the  display 
panel  and  is  ust‘d  t(>  display  incoming 
me**ages  vi*ually  a>  well  as  to  disjday 


locally  composed  message*  which  are 
to  be  sent.  The  display  i^'^  accom|)lished 
by  small  wheels  which  turn  behind 
windows  similarly  to  the  way  wheels 
turn  in  a  conventional  mechanical  cal¬ 
culating  machine.  I'lie  ground  equip¬ 
ment  at  the  other  end  of  the  communi¬ 
cations  circuit  has  essentially  the.se 
*ame  elements. 

In  Figure  1.  the  three  panels  are 
.*hown  in  the  group  at  the  left  of  this 
picture,  and  the  drawer  with  the  han¬ 
dle  on  it  is  shown  at  the  lower  left-hand 
corner  of  this  group.  When  this  drawer 
is  pulled  out  and  tilted  downward 
"lightly,  it  displays  a  group  of  push 
buttons,  which  are  illustrated  in  the 
(*nlargement  at  the  right  of  this  picture. 
Fach  pu*h  button  illustrated  at  the 
right  d(*e^  two  things:  when  canned 
messages  are  being  sent,  each  button 
represent*  a  word  freejnently  ‘liseei  in 
most  canned  messages.  Fach  button 
has  an  alplLa-numeric  character  on  it 
and  can  be  used  to  set  u[)  that  particu¬ 
lar  character  when  individual  mes¬ 
sages  which  are  not  subject  to  pre¬ 
planning  are  to  be  sent. 

Setulitifi  the  Messatjfe 

Let’s  now  consider  how  a  typical 
(‘aimed  message  would  be  .sent:  first, 
the  (jperator  sets  u|)  the  address  to 
which  he  wishes  to  send  his  message  by 
maninulating  these  knobs  and  selecting 
the  \HF  (»r  LHF  equipment  he  in¬ 
tends  to  use.  The  call  showing  in  the 
left-hand  window  indicates  his  last  call 
wa*  from  W  ADD.  In  this  case,  he  has 
set  ui)  to  address  his  message  to  Offutt 
Air  Force  Base.  He  then  pulls  out  the 
drawer  and  pushes  the  button  marked 
“clear.”  Lighted  push  buttons  on  the 
pu*h  button  panel  immediatelv  go  out 
except  those  in  tlie  area  which  are  all 
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lifihtcd.  to  indicate  that  he  slionld  >e* 
lect  the  type  of  message  lie  wishes  to 
send.  If  he  pushes  the  one  marked 
“distress,”  that  word  appears,  and  all 
lights  on  the  push  button  panel  go  off 
except  those  in  the  area  which  come  on 
to  indicate  further  words  or  groups  of 
words  which  are  pertinent  to  a  distress 
message.  He  pushes  one  or  more  of 
these,  which  immediately  cause  the  cor¬ 
responding  word**  to  appear  in  the 
wimh*ws  and  he  then  fills  in  additional 
information,  which  is  usually  one  or 
two  numhers.  to  complete  this  form  of 
message.  Thus,  hy  pushing  3  buttons 
he  can  send  a  message  like  this,  “dis¬ 
tress —  fire — abandon.”  More  routine 
messages  can  he  similarly  composed 
very  ra|)idly.  When  the  message  is 
fully  comp(>sed.  the  operator  pushes 
the  button  marked  “transmit.”  The 
message  is  sent  out  instantaneously  in 
a  short  hurst  of  digital  pulses,  and 
shortly  thereafter  the  “acknowledg¬ 
ment**  button  lights  up  to  indicate  his 
message  has  been  received  by  the  ad¬ 
dressee. 

Now.  consider  a  message  which  does 
not  have  a  fixed  format  and  is  not  capa¬ 
ble  of  being  canned.  \\  hen  the  operat<u’ 
wishes  to  send  this  kind  of  message  he 
coni|)oses  it  by  manipulating  the  alpha¬ 
numeric  numbers  or  letters  on  the  but¬ 
tons.  The  characters  appear  one  hy  one 
in  the  display  windows.  The  yellow 
lights  indicate  to  him  which  line  is 
ready  for  the  insertion  of  the  next 
character.  The  row  of  unlighted  but¬ 
tons  across  the  bottom  would,  in  an 
actual  case,  really  have  one  lighted 
which  indicates  where,  acioss  the  hori¬ 
zontal  number  of  characters,  his  next 
selection  will  appear.  This  procedure 
is  (pjite  rapid — approximatelv  one  or 
two  characters  a  second.  When  the 
message  is  complete  the  operator 
pushes  the  “transmit**  button  and  re¬ 
ceives  acknowb‘dgment  as  before. 

Hnless  the  operator  is  composing  a 
message,  the  last  message  either  sent 
or  received  remains  displayed  here.  As 
a  new  message  comes  in  addressed  to 
him.  it  will  appear  instantaneously,  and 
proper  lights  so  notify  him. 

If  the  operator  is  composing  a  mes¬ 
sage.  or  has  just  composed  one  on  the 
j)anel.  and  a  m(*ssage  for  a  particidar 
aircraft  comes  in  while  he  is  doing  so. 
the  message  being  received  will  auto¬ 
matically  be  displayed  and  the  one 
being  composed  is  held  in  storage.  Af¬ 
ter  he  has  noted  the  incoming  message, 
he  can  recall  his  original  composition 
to  add  to  it.  change  it.  and  transmit 
when  he  is  ready. 

I)1S(*0M  should  be  considered  an 
adjunct  to  v(uce  communications  for 
use  in  routine  situations  or  as  tbe  only 
'means  of  communications  undtT  ad¬ 
verse  conditions.  Adaptatirms  of  it  are 
easy  to  visualize  for  all  kinds  of  other 
communication  problems  with  which 
many  of  us  are  concerned.  W  e  would 
like  to  hear  from  anyrme  who  would 
like  t(>  consider  similar  technifpies  for 
his  pr(d)lem  which  can  he  |)oint-to-point 
as  well  as  mobile  (►r  airborne. 

The  benefits  1)1.S(]()M  (>ff»*rs  over 


more  conventional  air  to  ground  com¬ 
munications  are:  accurate  communica¬ 
tions  when  voice  is  useless  and  at  long¬ 
er  ranges,  works  througli  interference 
and  under  had  signal  to  noise  condi- 
ti(ms  achieved  through  digitalization, 
error  free  capability  through  visual  dis¬ 
play.  more  messages  through  existing 
channels,  reduction  of  present  delays, 
simplification  of  communicaticms  func¬ 
tions  b»r  the  pilot  and  ground  opera¬ 
tor.  and  compatibility  with  existing  f«^ 
cilities. 

DISCiO.M  is  being  developed  for 
W  right  Air  Development  Division  of 
the  I  nited  .States  Air  h*orce.  The  first 
models  will  be  delivered  iluring  1960. 
.Since  this  product  is  undergoing  con¬ 
tinual  refinement,  the  final  pHuluct  may 
not  be  exactly  as  illustrated  here  in  all 
res|>ects. 

Our  light  valve  projector  is  an  en¬ 
tirely  new  display  device  which  solves 
the  age-(dd  problem  of  making  a  cath¬ 
ode  ray  tube  or  T\  picture  tube  large 
size  with  full  theatre  brilliance.  It  uses 
principles  similar  to  those  to  he  de¬ 
scribed  by  Dr.  Glenn  in  his  talk.  In 
fact,  much  of  the  develojunental  work 
for  this  was  performed  by  Dr.  (ilenn. 
d  he  device  can  he  used  in  a  combat  op¬ 
erations  center  where  the  personnel  are 
presented  with  a  hrilliant.  high  resolu¬ 
tion.  and  high  definition  picture,  pro¬ 
jected  from  the  rear,  onto  a  translucent 
screen.  The  personnel  face  the  screen 
from  the  opposite  side.  .Ml  of  us  have 
seen  pictures  jilotting  rooms  where 
the  information  was  crayoned  on  from 
hehind  by  hand,  or  where  it  was  jiro- 
jected  in  high  hrilliance.  but  with  a 
delay  while  a  photographic  film  process 
was  developed.  Most  of  us  have  also 
seen  television  hig-screen  projecting 
devic<*s  which  do  their  work  by  blowing 
up  a  conventional  kinescope  picture, 
using  .Schmidt  optics  and  with  disaji- 
pointingly  low  light  level,  llsually  the 
picture  must  be  viewed  in  almost  com- 
fdete  darkness. 

Here,  for  the  fir^t  lime  is  a  means 
for  high  hrilliance.  high  definition,  in¬ 
stantaneous  display  of  any  electronic 
signal  which  can  be  presented  on  a 
cathode  ray  tuhe.  d  he  light  for  the 
picture  comes  from  the  port,  d  wo  such 
devices  have  already  been  shifiped  to 
a  classified  installation  by  the  II.  .S. 
Navy. 

Let*s  examine  them.  Hrielly.  the  way 
a  picture  is  made  is  by  an  electron 
beam  scanning  a  thin  film  of  highly  de¬ 
veloped  and  specialized  licpiid  material 
resfunbling  viscous  hihricating  oil.  d'he 
electron  beam  impinges  on  this  oil  in 
an  evacuated  space  and  causes  a  pim- 
ple-like  depression  in  the  surface  of  tlie 
oil.  dhis  dejjression  is  scanned  elec- 
tr«mically  similar  to  the  way  electron 
beam  scanning  is  done  in  any  kinescope 
tid»e.  d  he  result  is  a  raster  on  the  sur¬ 
face  of  tht‘  oil  which  persists  for  a 
short  time,  dhe  picture  signal  to  be 
pres(*nted  is  fed  into  this  raster.  An 
•eMremely  bright  liglit  from  an  xen»)n 
lamp  (»r  arc  source  is  focused  on  the 
-urface  of  the  <iil  and  refracted  by  the 
raster.  I  hi^  light  is  then  passed 


through  interference  gratings  and,  by 
proper  use  of  lenses,  may  be  thrown  on 
a  theatre  size  large  screen.  Kesolution 
is  limited  only  by  the  fineness  of  the 
beam  and  the  amount  of  bandwidth 
available,  dhe  amount  of  magnifica¬ 
tion  desired  is  strictly  a  function  of  how 
large  a  screen  you  want  to  illuminate, 
dhe  light  level  is  limited  only  hy  the 
intensity  of  the  illuminating  light 
source  and  is  macb*  bright  enough  t«» 
overcome  the  room  light  level,  dhis  is 
practically  unlimited,  as  light  sources 
of  tremendous  wattage  may  be  em¬ 
ployed.  depending  upon  how  much  light 
one  wishes  to  show  on  the  s<‘reen.  Kor 
instance,  a  2  kw  xenon  lamp  prcMliic- 
ing  lOOO  lumens  will  give  y<ui  20  ft.- 
lamherts  on  a  10'  x  10'  screen. 

Presently,  several  types  of  military 
light  valve  |)rojectors  are  b»*ing  (level- 
o|>ed.  One  is  a  high  definiti(Ui  televi¬ 
sion  display  projector,  d’wo  of  these 
have  alr»‘adv  been  shipp»‘d.  dhe  devel¬ 
opment  is  also  well  along  on  a  unit  that 
will  be  fi‘d  by  a  computer  and  will 
project  al |>ha-nuim‘ric  information  for 
situation  dijsplay. 

dh(*  light  valve  projcct(»r  features 
m(»vie  theatre  brightness.  movi(*  theatre 
si/(\  full  color  or  black  and  white,  high 
res(dution.  instantaneous  display  —  no 
pr(»cessing  delays  —  and  is  adaptable 
for  3-D. 

Nt'Xt.  T  would  like  to  (b*scribc  the 
(•(unmunicatious  element  kn((wri  as 
'rerminal  K(piiium*nt.  and  a  new  prod¬ 
uct—  a  new  transistorized  voice  multi- 
jdex  f(U*  wire  cable  or  radio.  .Model 
d'GS-60().  much  smalh*r  and  r(‘(pjlring 
much  less  power  than  former  tubed 
multiplex  eipiijunent. 

d’ransistorization  yields  large  divi¬ 
dends  in  reliability  and  space.  For  ex¬ 
ample.  the  erpiipment  in  one  rack  of 
the  d'(].S-60()  handles  12  voice  chan¬ 
nels.  'Idle  wlude  rack  would  he  full 
if  c(»n\entional  tubed  etpjipnuMit  were 
Used.  For  600  channels  the  new  d'CS- 
600  MI  X  uses  11  eight  foot  racks. 

I  his  corresponds  to  .dO  racks  for  con¬ 
ventional  tubed  eciuipiiTcnt. 

As  mentioned,  tin*  d'G.S-OOO  transis¬ 
torized  miiltiph'X  carries  600  full  du¬ 
plex  voice  channels:  it  is  fiillv  transis¬ 
torized  and  is  compatibb*  with  (.'GFI'r 
and  W Cstern  Fleetric  practice's.  If  oc- 
cupit's  one-third  tin*  sfiace  previously 
ne(*ded  hy  multiplex  efpiipment  and  it 
uses  lO^f  to  2.3^ c  th<*  power  previously 
needed,  dhe*  'FG.S-OOO  features  unusual 
reliahilities  through  having  parallel 
common  eipiipimMit  comiionenfs.  The 
first  (piantity  use  of  this  m  w  transistor¬ 
ized  multiplex  will  be  made  by  Western 
Fnion.  who  has  purchased  a  substan¬ 
tial  (|uantitv  f<»r  use  in  their  coast-to- 
coast  microwave  systimi  now  being  im- 
phamMited. 

dhus  far  1  have  c(»vered  sam|des  of 
input  and  output  devices  and  terminal 
eipiipment.  Now  for  a  h(ok  at  a  new 
transmission  nn'dia  tool,  the  AN  FKC- 
17  single  -idehand  tropo  scatter  ecpiif)- 
ment  which  has  more  than  twice  the 
range  of  any  |>re\ions  tro|M»  -^catter 

{Continued  on  page  36) 
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ALDEN  SCANNERS  MARK  NEW  ERA  IN 
FACSIMILE  COMMUNICATIONS 
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Compact,  mobile  Alden  Flat  Copy  Scanners  are  in  use  today  throughout  the 
U.  S.  Weather  Bureau  Hi-Altitude  Facsimile  Network  —  marking  a  bright 
new  era  of  simplified,  continuous  facsimile  communication.  And  here  are  the 
reasons  why  — 

NEW  INSTALLATION  SIMPLICITY  .  .  .  within  two  hours  of  air  delivery, 
Alden  Scanners  at  the  Hi-Altitude  Network  were  uncrated  from  their  fold- 
away  shipping  cases,  rolled  in,  plu^^ed  in,  and  fully  tested  for  60,  90,  and 
120  RPM  quiet  and  dependable  operation. 

NEW  COPY  HANDLING  SIMPLICITY  .  .  .  map  transmission  is  no  longer 
dependent  on  exact  drum  mounting;.  With  Alden’s  expandable  copy  feed  head, 
maps  of  any  width  or  length  can  be  scanned,  one  after  the  other,  fed  strai/?ht 
or  crooked,  with  only  one  Alden  Scanner.  Original  plotted  maps  can  now  be 
scanned  without  cuttin;?  to  size.  Map  plotters  have  originals  returned  in  half 
the  time.  Space  and  maintenance  problems  are  minimized. 

NEW  CLARITY  —  NEW  SHARPNESS  .  .  .  with  copy  feed  rolls  precisely 
positioning?  surface  of  the  map  on  the  flat  copy  scanner  table,  exact  focal 
lengths  are  maintained  for  clear,  sharp  recordings.  Focus  smudge  caused  by 
unusually  thick  copy  or  copy  lifting  from  drum  is  completely  eliminated. 

MEETS  ALL  FUTURE  REQUIREMENTS  .  .  .  the  practical  scanning  equip¬ 
ment  for  a  world-wide  facsimile  map  network.  Speeds  can  be  easily  increased 
—  without  reengineering  of  equipment  —  for  use  with  coaxial  or  microwave 
transmission  facilities  and  computer-processed  weather  data. 

WHAT  ARE  YOUR  FACSIMILE  REQUIREMENTS?  LET'S  GET  TOGETHER 

.  .  .  Alden  Flat  Copy  Scanners  and  Recorders  are  available  in  all  sizes  (and  up 
to  30  times  present  network  speed)  to  users  and  qualified  manufacturers. 
Your  inquiry  is  invited. 


HERE'S  WHY  FORECASTERS  PREFER*  ALDEN  RECORDERS  AND  ALFAX  MAPS 

AND  WHY  WE  THINK  YOU'LL  LIKE  THEM  TOO! 


MOST  COMMENDED  FEATURES  OF  ALFAX  MAPS 
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Color  Is  Easiest  To  Read 
Under  All  Lighting  Conditions 


Ease  Of  Writing  And 
Erasing  Enhances  Analysis 


Clean  Crisp  Duplicates 
By  Bruning  Or  Ozalid 


PLUS  THESE 
UNIQUE  FEATURES 

LOW  COST  .  .  .  Alfax  papers  save 
Va  to  2/3  yearly  paper  costs. 
CLEAN  .  .  .  Electricity  is  the  Ink 
...  ion  deposits  make  crisp  brown 
marks  on  clean  white  background 
—  free  from  dust,  smudge  and 
chemical  irritants. 

PERMANENCE  .  .  .  Alfax  stores  in¬ 
definitely  .  .  .  recording  marks  are 
permanent. 


#  In  surveys  of  weather  forecasters  experienced  with  all  weather  facsimile  systems,  3  out  of  4  indicated  a  marked  preference  for  Alden  Recorders  and  Alfax  Maps. 

MOST  COMMENDED  FEATURES  OF  ALDEN  RECORDERS  f 


EASE  OF  INSTALLATION 
Compact,  mobile,  and  ready 
for  immediate  operation. 


|«KS33MI^ 


EASE  OF  OPERATION 
A  new  high  in  clean, 
quiet,  trouble-free  operation 


\ 


Uncrate 


Roll  in 


EASE  OF  MAINTENANCE 


Instant  Visibility 


Easy  Paper  Loading 


mfi 


Automatic  Time-Clock 
Programming 


PLUS  THESE 
UNIQUE  FEATURES 


SECURITY  ...  Low  voltage 
marking  process  does  not 
generate  a  signal  that  can 
be  intercepted. 


HIGH  SPEEDS  .  .  .  Sixty,  90 
or  120  RPM  operation  — 
recorder  technique  and  pa¬ 
per  capable  of  15  times 
these  existing  speeds. 


VOLUME  PRODUCTION  .  .  . 
Designed  for  volume  pro¬ 
duction  on  short  lead  time 
through  unique  expandable 
manufacturing  processes. 


Front  Back  Plug-in 

panel  checks  connector  checks  construction 

ALDEN  ELECTRONIC  AND 

Aldan  Resaarch  Cantar 
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CEILOMETER  BREAKTHROUGH 


Used  with  rotating  beam  ceilometer, 
Alfax  paper  and  Alden  recording  tech¬ 
niques  replace  continuous  live  scope 
observation  with  a  continuous  pic¬ 
torial  history  of  cloud  conditions. 
Dynamic  tone-shade  gradients  in 
warm  color  reveal  all  pertinent  ceil¬ 
ing  information  in  easy-to-read, 
easy-to-interpret  form.  Superim¬ 
posed  dark  maximum  signal  marking 
shows  exact  reportable  cloud  height. 


IMPULSE  RECORDING  EQUIPMENT  CO./  INC. 

Wastboro,  Mass. 


I 


equipment.  One  terminal  of  the  first 
installation  i>  a  one  hop  tropo  circuit 
from  Boston  to  Vi  inston-Salem,  N.  C., 
a  distance  of  700  miles.  It  utilizes  two 
huge  120  foot  parabolic  antennas. 

The  world’s  largest  tropo  scatter 
hop  yet  in  service,  the  second  installa¬ 
tion,  connects  Cape  Dyer,  Baffin  Island 
with  Thule,  (Greenland,  again  a  dis¬ 
tance  of  700  miles.  We  are  just  finish¬ 
ing  the  installation  of  this  ecpiipment. 
which  operates  with  \ery  high  reliabil¬ 
ity  over  this  distance.  The  FB(M7  is 
a  single  >idehand  system  for  24  vidce 
channel>  and  operate>  in  the  .4.^0- 1.^0 


me  region,  uses  (pjadruple  diversity  re¬ 
ceiving.  has  a  range  up  to  700  miles, 
and  is  now  carrying  traffic*  daily  be¬ 
tween  Cape  Dyer  a»id  Thule.  The  in- 
>tallation  at  (^ape  Dyer  is  set  in  rugged 
terrain  and  the  environment  in  which 
this  ecpiipment  must  operate  is  very 
severe.  The  ecpiipment  must  withstand 
winds  up  to  1.70  miles  an  hour  when 
covered  with  20  inches  of  ice.  hence 
unusual  rugged  c-onstruction  is  re- 
cpiired. 

An  installation  c*rc‘w  is  currently  in 
the  arctic  running  the  final  acceptance 
test  on  this  systc*m  whic*h  will  be  turned 


ovc*r  to  the  Air  Forc*e  for  rc*gular  oper¬ 
ation  sometime  next  month.  It  has  been 
carrying  regular  traffic*  for  >everal 
months  while  the  final  in>tallation  is 
bc'ing  c*ompleteci.  The  FBC-47  has  been 
built  for  the  I'.  Air  Force  under  the 
technic*al  cognizance  c»f  the  Cambridge 
Bc*sc*arch  Outer  and  Lincoln  Lal>ora- 
foric's. 

In  this  talk  1  have  attempted  to  give 
you  a  progress  repcert  on  only  a  few  of 
the  many  items  cd  ecpiipment  which 
have  been  and  are  now  being  devel¬ 
oped  in  Cieneral  Flectric*‘s  “Communi¬ 
cation  (’entral”  at  Lynchburg.  \  iruinia. 


THERMOPLASTIC  RECORDING 

SPEAKER;  DR.  WILLIAM  GLENN,  GENERAL  ELECTRIC  RESEARCH  LABORATORY 


TUF.  I. AST  FFW  SI’FAKFHS  have  clc*- 
scribed  a  recording  system  that  has 
very  high  resolution,  does  not  recjuire 
any  chemical  processing,  is  erasable, 
and  can  be  reused.  ^  ou  can  get  c*cdor 
images  with  this  system  almost  as  easily 
as  black-and-white  ones,  and  you  can 
record  electrical  signals  at  bandwidths 
that  are  well  in  excess  of  video  band- 
widths.  To  read  out  the  information 
requires  a  very  sinqile  modification  of 
standard  projection  ecpiipment.  The* 
cost  of  recording  information  in  this 
way  should  be  ejuite  low.  I  will  now  try 
to  explain  to  you  hc»w  this  system  wcuk^ 
and  why  it  has  these  advantages. 

The  recording  is  made  in  the  form 
of  small  ripjiles  on  the  surface  c»f  a 
plastic  film.  The  ripples  are  formed 
by  means  of  an  electron  beam,  which 
scans  the  surface  of  the  film.  The  re¬ 
corder  has  an  electrical  input  similar 
to  a  magnetic  tape  recorder,  and  an 
image  output  that  is  similar  to  photo¬ 
graphic  film.  The  latter  can  be  changc*cl 
to  an  elc*ctric*al  output  signal  by  stand¬ 
ard  technicpies. 

Fig.  1  on  iiage  37  shows  the  rc'cord- 
ing  proc*ess  and  one  type  of  thermo¬ 
plastic  film.  The  film  has  a  base  that 
is  similar  to  the  standard  moving  pic¬ 
ture  film  base.  On  top  of  this  is  a 
transparent  conducting  coating,  and  c»n 
top  of  the  transparent  coating  there  i> 
a  thin  coating  of  thermoplastic  material 
which  will  melt  if  raised  to  a  high 
tern  perature. 

The  surface  of  the  thermoplastic*  i- 
charged  with  an  elec'tron  beam  in  a 
pattern  that  corresponds  to  the  pattern 
of  ripples  that  is  to  form  the  image*. 
As  the  film  moves  on.  a  current  is  in¬ 
duced  in  the  transparent  conducting 
coating,  which  heats  the  film  so  that 
the  thermoplastic  coating  melts.  The* 
charges  are  attracted  to  the  transparent 
conducting  c-oating  and  depress  the  sur¬ 
face  of  the  thermoplastic.  After  the  sur¬ 
face  has  been  deformed  by  the  charge-, 
the  film  is  then  allowed  to  cool:  thi- 
freezes  the  ripple  pattern  in  place. 

To  erase  the  information,  you  simply 
heat  the  thermoplastic*  again  to  a  high¬ 
er  temperature,  -o  that  the  c-harges  leak 


away  and  -urface  tc'iision  -mooths  the 
surface  back  out  to  its  original  state. 
The  film  is  then  reusable. 

Fig.  2  on  page  37  is  a  diagram  of  a 
recording  machine  that  rec*ords  on  ther¬ 
moplastic*  film  in  this  way.  The  film,  of 
course,  must  be  handled  in  a  vacuum, 
-inc'e  the  electron  gun  has  to  work  in 
a  vac*uum.  This  is  not  nearly  as  muc'h 
cd  a  problem  these  clays  as  one  might 
think.  It  only  takes  about  one  minute 
to  pump  the  machine*  deewn  from  at¬ 
mospheric  pressure  tc»  a  vac*uum  lc»w 
enough  for  effective  operation. 

The  signal  input,  in  this  particular 
rec*order.  is  simply  the  interrnediatc*- 
freciuenc*y  signal  out  of  a  black-and- 
white  TV  set.  at  about  a  one-volt  levc*l. 
If  the  images  are  tcc  be  recorded  in 
colccr.  another  signal  has  to  be  added 
to  another  eb‘ctrcale.  also  at  about  a 
onc*-vcdt  level. 

At  first  thc)ught.  it  might  seem  clifli- 
cult  to  use  ripples  on  the  surface  of 
the  film  in  order  to  prcaluce  an  image. 

I  will  describe*  bric*fly  a  spc*cial  optic*al 
-y-tem  that  can  be  u.-ed  to  do  this.  In 
projecting  blac*k  and  white*,  this  i- 
-imply  a  moclific*at ion  of  a  .Schlie*rien 
optical  system;  in  c*cdor.  it  i-  nc*c-e*s-ary. 
t«>  use  a  spec'ial  optic*al  system  that  I 
invented  scune  y<*ars  ago.  (For  a  more 
c  cunplete*  cie*srription  of  this  system.  yc»u 
can  refer  to  my  aitic*lc*  in  the  Journdl 
nt  the  American  Optical  Society,  No- 
\e‘nd)e*r  19.78.1 

\  standard  proje*c*tor  has  a  i>lane 
light  source,  a  condensing  lens,  and  a 
proje*ction  lens.  The  light  sourc*e*  is 
iniage*d  on  the  proje*ction  lens  by  means 
of  a  c‘oncle*nsing  lens,  and  the  |>roje*c- 
tion  lens  images  the  slide  to  be  pro- 
ic'c  tc'd  on  the  screen. 

It  wc*  now  modify  this  so  that  instc*ad 
cd  Using  a  plane  light  sourc*e  we  use 
line  light  sourc*es.  and  image  these  on 
a  -c*t  of  bars  in  front  of  the  projection 
lens,  no  light  will  get  through  to  the 
-crec*n.  If.  however,  we  have  ripples 
on  the  surface*  of  the  film  at  any  par- 
ticular  point,  these  will  scatter  light 
tlirougli  the  bar  system.  'Thus,  the  bar 
-vstc*m  acts  somewhat  like  a  shutter 
that  allows  light  to  pass  whc*re\c*r  thc*re 


is  a  ripple  on  the  film.  \\  henc*vc*r  light 
passes  through  the  projc*ction  len-.  it 
image-  the  ripple  on  the  sc'reen  a-  a 
white  -pot.  V  cm  c*an.  for  example*,  take 
a  cle*ar  slide*  that  simply  has  ripple*-  on 
the*  surface,  put  it  in  the*  proje*c  tor.  and 
have*  it  appear  as  a  blac*k-ancl-w hite 
pic*ture*  on  the  screen. 

This  system  c*an  be*  modified  so  that 
it  can  be*  used  to  produce  cedor  pic*- 
tures.  Fac*h  pic*ture*  e*le*me*nt  bas  in  it  a 
set  of  ripides  that  form  a  little  diffrac*- 
tion  grating.  The  light  that  is  diffract¬ 
ed  by  tins  grating  feerms  a  spectrum  on 
e*ac*h  side  of  the  central  beam.  The 
sicets  are  made  small  enough  so  that 
only  one  color  from  the  spec*trum  i:e*ts 
through  to  the  projectiem  lens.  .Siuc*e 
the*  preelection  lens  can  re*c*e*ivr  only  one* 
color  of  the  spectrum,  the*  spot  that  ap- 
pe*ars  cm  the*  scre'cn  will  appear  in  a 
single*  color.  If  you  wcmld  like  the*  -pot 
to  appe*ar  in  ancether  c*c»lc>r.  yem  c*hange 
the*  spacing  of  the*  grating  so  that  a  clif- 
fere*nt  part  of  the  spec  trum  ge*ts  through 
the*  slot.  In  order  to  produce  a  cidot 
that  i-  forme*cl  by  a  superposition  of 
two  c»r  more  c*olors.  yceii  superimpose 
the*  gratings  in  this  spot  anci  yem  get 
the*  superposition  of  the*  c-cdors. 

riie  film  we*  use*  at  our  pre*se*nt  stage* 
of  development  is  the*  size  of  standard 
16  millime*te*r  film.  Our  larger-size*  re*- 
c-orclings  use*  half  the*  width  of  the*  film 
the*  images  are  ac*tually  7  millimc*te*i - 
wide*  and  the  film  runs  at  10  inc  ite*-  a 
second.  We*  are  also  re*c‘orcling  with  full 
resedutiem  at  half  this  pic  ture  size*,  so 
that  the  width  of  the*  trac*k  on  the  film 
is  a  te*nth  of  an  inch  wide,  with  the*  film 
running  7  inches  a  second.  In  the*  latter 
c  ase*,  this  is  the  width  of  a  half-track  cd 
-tanclarcl  audio  magne*tic  tape*. 

As  tiotecl.  however,  we  run  at  onlv  7 
inc  ite*-  a  second  rather  than  at  the*  7^o 
inches  a  sc*c*oncl  use*cl  in  audio  rccccrd- 
ing  tape*.  This  is  true,  despite  the*  fac  t 
that  vide*o  re*cording  reeptires  apftroxi- 
matc*ly  100  to  150  time*s  the  de*nsity  of 
iitforntation  that  is  ordinarily  rrcpiired 
by  audio.  We  are  thus  doiitg  more* 
than  100  tiutc*s  the  work  that  art  amlio 
tape*  re*cccrder  doe*.-. 

{(continued  on  pa  fie  38) 
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Figure  I  (above)  from  Mr.  Wild’s  pres 
entation  ‘‘New  Horizons  In  Point-To 
Point  Communications” 


ELECTRON  GUN 


the  ^pot 
ehaiifie 
at  a  «lif- 
thr'Mi}ih 
a  e  o  I  o  r 

ition  oi 
rinipo-o 
you  Lift 


Figure  I  (below)  and  Figure  II  (right 
from  Dr.  Glenn's  presentation  “Thermo 
plastic  Recording” 
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equipment.  One  terminal  of  the  first 
installation  is  a  one  hop  tropo  circuit 
from  Boston  to  Winston-Salem,  N.  C., 
a  distance  of  700  miles.  It  utilizes  two 
huge  120  foot  parabolic  antennas. 

The  worlds  largest  tropo  scatter 
hop  yet -in  service,  the  second  installa¬ 
tion,  connects  (iajje  Dyer,  Baffin  Island 
with  Thule,  (ireenlaml,  again  a  dis¬ 
tance  of  700  miles.  We  are  just  finish¬ 
ing  the  installation  of  this  equipment, 
which  operates  with  very  high  reliabil¬ 
ity  over  this  distance.  1  he  fHC-I7  is 
a  single  sideband  system  for  24  v(dce 
channel>  and  r)perates  in  the  3.50-150 


me  regior,  uses  (piadruple  diversity  re¬ 
ceiving.  has  a  range  up  to  700  miles, 
and  is  now  carrying  traffic  daily  be¬ 
tween  Cape  Dyer  and  Thule.  The  in¬ 
stallation  at  (Jape  Dyer  is  set  in  rugged 
terrain  and  the  environment  in  which 
this  ecpiipment  must  operate  is  very- 
severe.  The  e(|uipment  must  withstand 
winds  up  to  150  miles  an  hiuir  when 
covered  with  20  inches  of  ice.  hence 
unusual  rugged  construction  is  re- 
fjuired. 

An  installation  cr(‘w  is  <'urrently  in 
the  arctic  running  the  final  acceptance 
test  on  this  system  which  will  he  turned 


over  to  the  Air  Force  for  regular  oper¬ 
ation  sometime  next  month.  It  has  been 
carrying  regular  traffic  for  several 
months  while  the  final  installation  is 
being  <*ompleted.  The  FHC-47  has  been 
Iq^ilt  for  the  V,  S.  Air  Force  under  the 
t«*chnical  cognizance  (d  the  (Jamhridge 
Besearch  Center  and  Lincoln  Lat>ora- 
tories. 

In  this  talk  I  have  attempted  to  give 
you  a  progress  report  on  only  a  few  of 
the  many  items  of  ecpiipment  which 
have  been  and  are  now  being  devel¬ 
oped  in  General  Flectric's  “Communi¬ 
cation  (JentraF*  at  Lynchburg.  \  iriiinia. 


THERMOPLASTIC  RECORDING 

SPEAKER:  DR.  WILLIAM  GLENN,  GENERAL  ELECTRIC  RESEARCH  LABORATORY 


Tuk  I. AST  FKW  SPKAKKKS  have  de¬ 
scribed  a  recording  system  that  has 
very  high  resolution,  does  not  recpiire 
any  chemical  processing,  is  erasable, 
and  can  he  reused.  5  on  can  get  color 
images  with  this  system  almost  as  easily 
as  black-and-white  <mes.  and  you  can 
record  electrical  signals  at  handwidths 
that  are  well  in  excess  of  video  hand- 
widths.  To  read  out  the  information 
requires  a  very  simple  modification  of 
standard  projection  ectuipment.  The 
cost  of  recording  information  in  this 
way  should  he  cpiite  low.  I  will  now  try 
to  explain  to  you  how  this  system  works 
and  why  it  has  these  advantages. 

The  recording  is  made  in  the  form 
of  small  ripples  on  the  surface  of  a 
plastic  fdni.  The  ripples  are  formed 
by  means  of  an  electron  beam,  which 
scans  the  surface  of  the  film.  The  re¬ 
corder  has  an  electrical  input  similar 
to  a  magnetic  tape  recorder,  and  an 
image  output  that  is  similar  to  photo¬ 
graphic  film.  The  latter  can  he  changed 
to  an  electrical  outinit  signal  by  stand¬ 
ard  techni(pies. 

Fig.  1  on  page  37  shows  the  record¬ 
ing  process  and  one  type  of  thernm- 
plastic  film.  The  film  has  a  base  that 
is  similar  to  the  standard  moving  pic¬ 
ture  film  base.  On  top  of  this  is  a 
transparent  conducting  coating,  and  on 
top  of  the  transparent  coating  there  is 
a  thin  coating  of  thermoplastic  material 
W'hich  will  melt  if  raised  to  a  high 
temperature. 

The  surface  of  the  thermoplastic  i> 
charged  with  an  electron  beam  in  a 
pattern  that  corresj)onds  to  the  patterii 
of  ripples  that  is  to  form  the  image. 
As  the  film  moves  on,  a  current  is  in¬ 
duced  in  the  transparent  conducting 
coating,  which  heats  the  film  so  that 
the  thermoplastic  coating  melts.  The 
charges  are  attracted  to  the  transparent 
conducting  coating  and  depress  the  sur¬ 
face  of  the  thermoplastic.  After  the  sur¬ 
face  has  been  deformed  by  the  charges, 
the  film  is  then  allowed  to  cool:  this 
freezes  the  ripple  j)attern  in  place. 

To  erase  the  information,  you  simply 
heat  the  thermoplastii'  again  to  a  high¬ 
er  temperature,  so  that  the  charges  leak 


away  and  surface  tension  snnM>ths  the 
surface  hack  out  to  its  original  state. 
7'he  film  is  then  reusable. 

Fig.  2  on  page  37  is  a  diagram  of  a 
rec(>rding  machine  that  recor<ls  on  ther¬ 
moplastic  film  in  this  way.  7'he  film,  of 
course,  must  he  handled  in  a  vacuum, 
since  the  electron  gun  has  to  work  in 
a  vacuum.  This  is  not  nearly  as  much 
a  problem  these  days  as  (me  might 
think.  It  only  takes  about  one  minute 
to  pump  the  machine  down  from  at¬ 
mospheric  pressure  to  a  vacuum  low 
enough  for  effective  operation. 

The  signal  input,  in  this  particular 
recorder,  is  simply  the  interniediate- 
fre<|uency  signal  out  of  a  black-and- 
white  TV  set.  at  about  a  one-volt  level. 
If  the  images  are  to  he  recorded  in 
c<dor.  another  signal  has  to  he  added 
to  another  electrode,  also  at  about  a 
one- volt  hwel. 

At  first  thought,  it  might  seem  diffi¬ 
cult  to  use  ripples  on  the  surface  of 
the  film  in  order  to  produce  an  image. 

I  v\ill  de.'icrihe  briefly  a  special  optical 
'System  that  can  he  used  to  do  this.  In 
projecting  black  and  white,  this  i> 
>imply  a  modificati(m  <d  a  Schlierien 
optical  system;  in  color,  it  is  necessary 
to  use  a  special  optical  system  that  I 
invented  some  years  ago.  (For  a  more 
complete  description  of  this  system,  you 
can  refer  to  my  article  in  the  Journal 
of  the  American  ()j>tiral  Sonet}\  No- 
\end)er  1953.1 

A  standard  projector  has  a  plane 
light  source,  a  c(mdensing  lens,  and  a 
projection  lens.  7he  light  source  is 
imaged  on  the  projection  lens  by  means 
of  a  condensing  lens,  and  the  |>rojec- 
tion  lens  images  the  slide  to  he  pro- 
j(*cted  on  the  screen. 

If  we  now  modify  this  so  that  instead 
of  u>ing  a  plane  light  source  we  use 
line  light  sources,  and  image  these  on 
a  set  of  bars  in  front  of  the  projection 
lens,  no  light  will  get  through  to  the 
>creen.  If.  however,  we  have  ripples 
oi>  the  surface  of  the  film  at  any  par¬ 
ticular  point,  these  will  scatter  light 
through  the  bar  system.  7  bus,  the  bar 
system  acts  somewhat  like  a  shutter 
that  allows  light  to  pass  wherever  ther(‘ 


is  a  ripple  on  the  film’.  \\  henever  light 
passes  thnnigh  the  |)r(»jection  len-.  it 
image>  the  ripj)le  on  the  screen  as  a 
white  sp<U.  5  ou  can.  f(U-  example,  take 
a  cl<‘ar  slide  that  simply  has  ripples  on 
the  surface,  put  it  in  the  projectc^r.  and 
have  it  appear  as  a  black-and-white 
picture  on  the  screen. 

Ihis^ystem  can  he  modified  so  that 
it  can  he  used  to  produce  C(dor  pic¬ 
tures.  Fach  picture  element  has  in  it  a 
set  of  ripples  that  form  a  little  diffrac- 
tiem  grating.  The  light  that  is  diffract¬ 
ed  by  this  grating  forms  a  spectrum  on 
each  side  of  the  central  beam.  Ihe 
slots  are  made  small  enough  so  that 
only  one  color  from  the  spectrum  gets 
through  to  the  prcq'ection  lens.  .Sim'c 
the  projection  lens  can  receive  only  one 
color  of  the  spectrum,  the  spot  that  ap¬ 
pears  on  the  sert'en  will  appear  in  a 
>ingle  C(dor.  If  you  would  like  the  spot 

appear  in  another  color,  you  change 
the  spacing  of  the  grating  so  that  a  dif¬ 
ferent  part  of  the  spectrum  gets  through 
tin*  slot.  In  order  to  produce  a  odor 
that  is  formed  by  a  superposition  of 
two  or  more  C(dors.  you  superirnpo-c 
the  gratings  in  this  spot  and  y(ui  got 
the  superposition  of  the  colors. 

I  he  film  we  use  at  our  present  stage 
of  development  is  the  size  of  standard 
16  millimeter  film,  (tur  larger-size  re¬ 
cordings  use  half  the  width  of  the  liltn 
the  images  are  actually  5  millimeters 
wide  and  the  film  run';  at  10  inches  a 
second.  We  are  also  reeijrding  with  full 
resolution  at  half  this  picture  si/a*.  so 
that  the  width  of  the  track  on  the  film 
is  a  tenth  of  an  inch  wide,  with  th(^  film 
running  5  inches  a  second.  In  the  latter 
case,  this  is  the  width  of  a  half-track  (d 
-'tandard  audio  magnetic  tape. 

As  noted,  however,  we  run  at  only  5 
inches  a  serond  rather  than  at  the  7Vi> 
inches  a  second  used  in  audio  rcc(u<l- 
ing  tape.  This  is  true,  despite  the  fact 
that  video  recording  recpiires  approxi¬ 
mately  100  to  150  times  the  density  of 
information  that  is  <»rdinarily  reipiired 
by  audio.  We  are  thus  (hung  more 
than  100  times  the' work  that  an  audio 
tape  recorder  (loe>>. 

{(.ontinued  on  paf’e  33) 
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SYSTEMS  PROFILE  ANALYSIS 

SPEAKER:  RICHARD  L.  SHETLER,  GENERAL  MANAGER,  DEFENSE  SYSTEMS  DEPARTMENT,  GE 


Thi;hk  h  \s  iiKKN  (  (Wisidt'raMe  mis* 
mulerstaiHlirjjr  on  the  part  of  the 
jiovcrninenl  and  industry  roncerning 
the  relationships  inv«dved  in  defense 
systems  contracting.  It  would  appear 
that  there  is  a  definite  need  to  estab¬ 
lish  a  frame  (jf  reference  to  serve  as  a 
guide  during  the  planning  and  nego- 
“"fiation  of  the  proposals  for  such  con¬ 
tracts. 

d  he  basic  prennVe  to  he  presented 
during  this  discussion  rests  in  the  the- 
f»ry  that  a  defense  system — either  a 
weapon  or  supfiort  system — has  fifteen 
areas  that  could  he  delegated  to  a  con¬ 
tractor  by  the  g()vernment.  In  the  past, 
during  World  War  II  and  during  the 
Korean  War,  industry  has  been  re- 
(piired  to  work  only  on  about  half  of 
these  system  functional  contrihuti(ms. 
This  half  was  concerned  chiefly  with 
such  recpiirements  as  service,  installa¬ 
tion  and,  of  course,  manufacture  to 
name  a  few. 

IVesent  day  techmdogical  advance¬ 
ments.  however,  have  prompted  most  of 
the  defense-serving  industries  to  adjust 
their  organizations  in  order  to  better 
deal  with  the  changing  recpiirements  in¬ 
volved  in  the  systems  approach.  Rapid 
innovation  involved  in  the  advancement 
of  the  state  of  the  art  now  r^(|uires  in¬ 
dustry  to  heeome  inv(dved  in  the  other 
recpiirements  of  a  system's  delegati<m 
pndile.  dhat  is  tf»  say.  industry  must 
now  consider  such  recpiirements  as  svs- 
tems  synthesis  and  systejus  program¬ 
ming  along  with  the  basic  fahriration 
and  design  of  the  hardware. 

This  brings  about  the  situation 
wluTein  the  (arntract  must  he  admin¬ 
istered  to  provide  maximum  efticiencv 
for  systems  programs  during  which  re¬ 
search  and  development  and  |)roduction 
are  recpiired  concurrentlv.  The  meth- 
(mIs  recjuired  to  meet  this  demand  have, 
over  the  past  several  years,  been  the 
subject  of  some  very  (*xtensive  studie> 
hv  (  'ongress. 

1  hese  studies  have  been  made  to  de¬ 
termine  if  the  methods  employ(‘d  reallv 
provide  the  maximum  defense  per  (h>l- 
lar.  Sec<mdarily.  (.’ongress  has  attempt¬ 
ed  to  find  out  whether  the  methods  dele¬ 
gate  too  much  or  too  little  responsibil¬ 
ity  to  industry. 

I  he  interest  of  all  those  concerned 
centers  around  two  basic  ]M)ints: 

1.  To  insure  that  the  Defense  e>tah- 
lishment  maintains  its  responsibility  for 
the  defense  oostur**  of  the  United 
.‘States. 

2.  To  assure  that  tin*  maximum  efli- 
ciency  -or  in  other  words— the  maxi¬ 
mum  defense  per  dollar  is  obtained  for 
the  defense  budget. 

Industry  has  been  equally  interested 
in  the  trend  developing  in  systems  pro¬ 
curement,  ])articularly  as  this  trend  af¬ 
fects  administrative  methods  and  the 


efficiency  which  these  methoiU  may 
ev<dve.  Of  course,  industry  must  study 
the  recpiirements  which  the  defense  (‘s- 
tahlishment  imposes  in  order  to  he  or¬ 
ganizationally  flexible.  Only  through 
such  flexibility  can  industry  stay  efli- 
cient  and  C(UU|)etitive.  In  order  to  bet¬ 
ter  (►rganize  to  stay  efficient  and  com¬ 
petitive.  iridiistry  must  thoroughly  un¬ 
derstand  the  job  that  mu>t  he  done. 

Some  of  this  imderstanding  can  he 
derived  by  noting  the  differences  be¬ 
tween  what  is  called  a  *‘com|iound 
and  a  “complex'*  system. 

W  hem  the  nation  reepiires  a  com¬ 
pound  system,  all  industry  has  to  elo  is 
|)idl  items  off  the  shelf  and  put  them 
together  to  feerm  the  system.  As  an  ex¬ 
ample.  we  could  use  a  |>ower  genera¬ 
tion  system. 

W  hen  you  ge*t  concerned  with  a  com¬ 
plex  system,  the  j<d»  isn't  epiite  as  easy, 
and  modern  defense  systems  fall  in  thi< 
area.  In  a  complex  system  you  start 
from  known  items  and  w(uk  from 
there  to  the  technology  reipjired  to  |»er- 
form  the  system's  function. 

d'he  systems  designer  in  the  com¬ 
plex  system  should  not  limit  himself  to 
known  items  rather  he  should  se«‘k  to 
advance  the  state  of  its  art  taking  into 
consideration,  of  course,  wliether  (jr  not 
his  research  agrees  with  the  laws  »d 
physics. 

For  example,  the  syst<mis  designer  in 
the  c<»mplex  system  may  on  freipient 
occasions  come  up  with  a  sv>tem  which 
reipiire-  100  inventions.  As  long  as 
these  inventions  do  not  vmdate  any  of 
the  ha>ic  laws  of  nature  he  declares  the 
system  feasiide. 

Such  recognition  of  tlie  difference 
between  compound  and  complex  sys¬ 
tem-  i>  vital  to  the  fire-erv ation  of  our 
(h*f<*n>e  |)<»sture.  We  can  no  longer  rely 
on  comp(Mind  systems  to  maintain  our 
po-ture  because  w<*  can  no  longer  rely 
•  m  known  and  proven  items  put  to¬ 
gether  in  a  variety  of  fashions  to  give 
us  the  capability  that  we  need.  If  wc 
had  relied  on  such  a  system  in  fact, 
rather  than  by  <lefiniti<m.  in  the  case  <d 
tlie  iiitercontinental  ballistic  missile  we 
would  not  have  the  missile  today.  If  in 
fact,  we  had  a  recognition  of  the  com¬ 
plex  systems  recpiirement  in  19K)  and 
had  designed  for  a  high  yitdd.  h>w 
weight  warhead  in  spite  of  the  fact  it 
was  not  available,  although  not  basi¬ 
cally  violating  any  laws  of  physics,  we 
would  have  had  an  K^iBM  by  1951.  It 
is  in  this  categorv.  particularlv  in  the 
ICRM  case,  that  the  Soviets  understood 
complex  systems  much  better  than  we 
did.  The  .Soviets  adofUed  a  complex 
system  approach  in  the  development  of 
their  massive  boosters.  They  didn't  an¬ 
ticipate  low-weight-high-yield  warheads, 
hence,  they  had  to  build  for  massive 
payloads.  W  lusher  tiu*  Soviets  recog¬ 


nized  <»r  not  the  fact  that  they  were 
pursuing  a  c(unplex  system  definition 
and  method  of  approach,  no  om*  know > ; 
however,  the  results  have  had  a  devas¬ 
tating  effect  wluui  you  consider  the  per- 
formaiUM*  they  had  with  their  high 
thrust  booster-.  I  hese  lM>o-ter-  en¬ 
abled  them  to  go  ahead  with  a  deveh»p- 
ment  which  had  no  |M»sitive  promi-e  of 
use. 

Today's  -cientists  must  st<»p  and  real¬ 
ize  that  we  haven't  time  to  simply  re¬ 
engineer  and  redesign  devices  already 
known  in  order  to  fulfill  a  re(piirement 
(h‘manding  an  advance  in  the  state-of- 
the-art.  In  specific  terms  it  would  be 
s»unething  like  this  there  is  no  need 
to  prodiu’e  lighter,  longer-lived  bat¬ 
teries  when  what  we  need  i-  a  minute 
device  that  will  convert  solar  energy 
directly  into  u-able  cpiantitie-  <d  elec¬ 
tricity.  r 

It  is  at  tliis  point  in  this  discii-sion 
that  the  cliief  misunderstanding  arises 
which  has  )trompted  the  studies  cur¬ 
rently  being  made  by  the  (]ongr**ss. 
reclinology  ha-  become  so  complex 
that  e(piipments  e\(d\e  as  -pin-offs  from 
one  design  tn  the  next  within  the  re- 
(piirernents  of  one  ba-ic  military  mis¬ 
sion.  d'he  military  planners  cannot  hope 
to  keep  abrea-t  of  the  cotitinual  (*vohi- 
ticmary  proce-s  of  the  dehmse  labora¬ 
tories  uide-s  they  are*  willing  to  dele¬ 
gate  functional  respon-ibility  to  the 
defense-s»M ving  industries.  If  this  dele¬ 
gation  is  too  limited  or  restricted,  we 
cannot  hope  to  compete  with  the  .So¬ 
viet  Union  where  no  such  delegation  re¬ 
strictions  are  imjtosed. 

Components  of  the  System 
Profile 

Analyzing  the  sifjjation  in  depth  has 
h*d  us  to  the  idea  stated  previously 
there  are  15  basic  contributions  lu'ces- 
sary  to  b«*  melded  together  in  order  to 
successfully  bring  military  sy-tem  re- 
(piirements  to  fruition. 

d'hese  contributions  can  be  classifi(‘d 
starting  from  “A  *  and  progressing  to 
■■().  "  Let's  look  at  these  for  a  moment. 
These  functions  must  be  defim‘d  brief¬ 
ly  irj  order  to  understand  the  basis  of 
this  idea.  Remember  that  not  all  of  the 
points  exj»res-ed  are  crystallized  coin- 
plet(dy  but  are  idea-  which  are  believa'd 
to  establish  a  frame  of  reference  for 
the  method  which  the  military  has  used 
and  must  continue  to  use  in  the  future 
to  satisfy  the  re(piirements  brought  on 
by  the  ciunplexity  of  rapidly  advancing 
techmdogy. 

The  fifteen  areas  that  could  be  dele- 
gatt'd  to  a  contractor  by  the  govern¬ 
ment  are:  Operation  Analysis,  Recpiire- 
ments  Definition.  .Systems  Management. 
.Systems  .Synthesis.  Systems  Fngineer- 
ing.  .Systems  Frogramming.  Techni<pie 
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Development,  Researeb,  Systems  De- 
sijiu,  Sub-Sy>tems  l)e>ijiu.  K(|uipuu*ut 
Desi*:!!.  K(piipmeut  Mauufaetiire.  Sys¬ 
tems  lustallafiou.  Sy-teui'  dest.  and 
Systems  Service. 

^  on  may  assign  dilTereut  titles  to  the 
fiiuctional  routributious  luuvever.  au 
attempt  bas  been  made  to  be  as  broad 
and  eofielusive  as  pos>ible  iu  order  to 
cover  tbe  waterfront.  I  be  cojic(*pt  was 
established  to  convey  tbe  tbouiibt  rath¬ 
er  than  to  justify  tbe  specifics. 

Operations  A nalysis 

Tirst  under  Operatiou"  Analysis 
should  be  included  analysis  of  tbe  po¬ 
litical  environment  in  wliicb  tbe  mili¬ 
tary  (‘stablisbment  mnst  function,  d'lie 
political  environment  analysis  will  es¬ 
tablish  to  a  jireat  dejrree  tbe  kind  of 
defense  posture  needed  and  allowable 
over  a  jiiven  period.  K«>r  example,  if  a 
complete  stalemate  of  all-out  war  could 
be*  considered,  (and  it  could  only  be 
considered  if  both  we  and  potential 
a^»:ressors  ba<l  a  complete  ca|»ability  in 
KiRM  ofTe*nse  as  w<*ll  as  a  ('ompletely 
effec  tive*  defense*  I  then  tbe  reepiirements 
for  stre*n‘:tb  would  fall  into  tbe  area 
e>f  be*injr  complete*ly  capable  in  tbe  area 
of  limite*d  war.  I  bis  i-  to  say  that  un- 
de‘r  a  major  all-out  war  -talemale.  we 
ceuild  still  expect  bru^bfire  or  limite*d 
wars  to  exist  and.  further,  that  recojj- 
nized  satictuaries  such  as  we  saw  in  tbe 
Ketrean  situation  would  exist. 

.Second.  Operations  Analysis  iticludes 
re*spemsibility  for  physical  environment 
analysis;  this  enceunpasses  tbe*  usual 
things  one  considers  whether  tbe*  en¬ 
vironment  is  under  tbe  ^ea.  em  land,  in 
tbe*  air  or  in  space.  Ry  this  analysis. 
re*ference  is  made*  to  the*  ino^t  likely  en¬ 
vironment  in  which  any  enjiajrernent 
mijilit  be  fou”:bt  and  tbe  limitatiems.  tee 
that  enjiafiement  which  weuild  be*  force*d 
by  that  environment. 

finally,  is  added  what  mi^bt  be 
calle*d  epiantitative  moele'linj:.  Here  tbe 
contin^encie's  ami  constraints  e'sfab- 
lislu'd  in  tbe  peditical  e*n\ironment  and 
tbe*  physical  envire»nme*nt  analyse*s  are 
epiantitatively  modp|e*d  to  establish  the* 
de*ptb  and  breadth  of  systems  eme*  must 
aeiticijeate  and.  tbe  method  of  dejelov- 
in^  afid  empbeyinj;  these  systems  to  ob¬ 
tain  tbe*ir  optimum  ope*ration'l  use. 

As  an  e*xample.  b*t  us  examine  tbe* 
work  conte*nt  of  Operations  Aeialysis  as 
re*late*d  to  tbe  devebepment  and  inijele- 
mentation  of  a  missile  d(*fense  system. 
This  activity  includes: 

1  I  riie  definition  of  tbe  de*fe*nse*  rede* 
as  one  portieui  e)f  our  national  stratejiy: 
tbe*  de*finition  ed  tbe*  de*fe*nse*  objectives 
may  be*  tbe*  pre»tee*tie>n  of  our  popula¬ 
tion.  the  protectieui  of  enir  retaliatory 
lore*e*s.  or  tbe  pre‘ve*ntie»n  ed  jiledeal  war 
as  a  result  ed  an  ace  iele*ntal  firinji  eif 
one*  missile*. 

2  I  Tbe  analysis  eif  jeeditical  implie“a- 
tions  ed  defense  me*tbe>ds.  sne  b  as  enemy 
reaction  to  tbe  use  e»f  anti-missile  e  arry- 
in<;  satellites  flyinj*;  e>ve*r  bis  le*rriteuy. 

3)  Kffective*ness  studies  te>  e'eunpare* 
tbe  cost  ed  meetin*;  tbe  ed)je*e  ti\es  by 
means  of  missile  defense  as  coni {>a red 
tee  either  means.  Kxam|de*s  woiibl  be 


comparison  ed  e-ost  ed  proteetiu}!  iiopu- 
latieui  by  mis>ile  ele*fen>e  as  ajiainst  a 
shelter  prei}iram.  eir  a  ceunparisem  ed 
predectinjj  retaliateiry  fences  by  means 
eif  interef'ptinji  attackiriii  missiles  as 
ajiainsl  making  tbe*  re*taliate>ry  feirces 
nmbile. 

I  mu>t  e*mpbatically  uneie*rline  here* 
that  e>pe*ratiems  analysis  ed  tbe  type* 
mentieme*el,  that  is  tei  say.  ‘:e*oj)editical, 
e*nvire»nmental  anel  epiantifie*atiem  e*e»me.s 
in  twei  phases  in  industry.  first,  it 
e’eunes  within  emr  lemj:  ran^e*  planning 
stuelies  wbie'b  we  use*  feir  leaels  e>r  in¬ 
ternal  ce>nfi}iurin«[  or  risk-takinj:  tei  put 
eiurselves  intei  a  peisture  wbie*b  will  be 
useful  te»  tbe  {leivernment. 

We  eleui’t  elie*tate  eir  explain  tei  tbe 
re*>pe»nsible  custeuner  at  any  peu'nt  in 
time  what  be  sbeuiiel  elei  abemt  bis  basic* 
plans.  It  is  a  naivete  to  believe  this  for 
one  moment,  d  bese  plans  are  tbe  in- 
te*rnal  predilern  of  tbe  planner  or  con¬ 
sultant.  Personnel  workinp:  in  this  ca¬ 
pacity  must  understand  that  when  any 
ed  their  ree*ommeneIations  are  accepted 
and  used,  they  have  not  taken  over  tbe 
responsibility  of  tbe  customer. 

Tbe  second  place  where  operations 
analysis  appears  is  within  tbe  work  es¬ 
tablished  by  ajireernent  and  contract. 
After  tbe  customer  bas  made  bis  basic 
plans  within  tbe  sjibere  of  bis  own  limi¬ 
tations.  this  second  phase  must  be 
e*alled  “Apjilied  Operations  Analysis." 
and  it  in\edves  tbe  use  of  spee*ial  skills 
for  tbe  development  ed  those  tbiii'is 
which  have  been  eb*emed  both  techni- 
e*ally  fea>ible  and  militarily  useful.  In 
any  case,  indu-^try  e“annot  take  unwar¬ 
ranted  responsibility.  Industry'  s  rede  is 
not  to  help  or  to  instruct  tbe  ^overn- 
me*nt  in  inakinj:  its  elee*isions. 

Requirements  Definition 

A  Itiiepiireme*nts  Definition  narrows 
elown  tbe  broad  picture  just  previewed 
under  Operations  Analysis.  Here  tbe 
mission  elefinition  shall  be  basically  es¬ 
tablished — mission  definition  mijibt  best 
be  illustrated  by  sue*b  examples  as: 
missile  elefense.  missile  cdfense.  under¬ 
seas  warfare,  intellitience  and  tbe  like. 

In  addition,  system  definition  must  be 
ine'luded  under  Reepiirements  Defini¬ 
tion.  Here,  we  are  concerned  with  tbe 
broadest  possible  meanin'r  of  system 
definition.  For  instance,  if  we  were  to 
u.''e  tbe  example  mentioned  earlier  that 
tbe  mi»ion  defined  was  missile  defense, 
then  you  winilel  have  to  break  this  mis- 
>ion  down  into  various  systems  reepiired 
to  do  tbe  job. 

Returninji  to  our  previous  example 
of  missile  defense,  we  weoild  include  in 
this  e*ate^ory  tbe  work  of  epiantitatively 
defininji  tbe  threat  against  wbie*b  tbe 
system  must  operate,  tbe  work  of  break¬ 
ing*  tbe  system  down  into  its  subsystems 
anel  establisliin"  epiantitative  reepiire¬ 
ments  for  eae*b  subsystem.  We  would, 
for  example,  determine  in  this  work 
e  ate^eiry  whether  early  warninji  is  neeel- 
e*d  and  bow  much  early  warninj;  time  is 
reepiired:  when  elurin*’:  tbe  flijibt  path 
of  the*  attackinji  missile,  we  want  tbe 
intercept  to  take  place — close  to  launch, 
durinj:  it>  ballistie*  fjijibt,  or  diirinj*  at- 


mospberic  re*-entry;  what  destruction 
mechanism  should  be  use*el ;  what  deci¬ 
sion  onakinj:  eepiipment  is  needeel;  and, 
bow  much  time  is  available  to  make 
these  reepiired  decisions. 

It  is  ne*cessary  for  tbe*  total  eleci'-ion 
system  of  emr  country  to  ♦*n«j;a«ie*  indu>- 
trial  ceunjietene-y  when  it  e'ome*s  time  to 
consider  tbe  implementation  of  various 
military  needs  and  eIevelopme*nt.'->.  This, 
of  course,  does  not  mean  that  industry 
eletermin(*s  reepiirements.  Nor  does  it 
mean  even  that  industry  jday.-  a  majeer 
role  beyond  certain  >pe*cifie*  te*e*bnie*al 
spbere*s  in  eletermininji  that  we  realize 
that  tbe  el(*liberations  and  reepiirements 
include  many  elifferent  fae*te»rs  eef  which 
semie  have  tee  elee  with  tbe*  reaeliness  of 
tee*bne)b)‘*y  as  it  is  inelustrially  eerjian- 
i/.ed  te)  participate  in  implementation. 
These  see  calleel  reepiirt*ment  stuelies  en- 
•lajieel  in  by  inelustry  e*ssentially  have  to 
elee  with  this  pee'uliar  tiling  anel  the 
treatments  eef  military  utility,  anel  jico- 
peelitical  ceensieleratieeiis.  anel  see  een. 

I’p  tee  neew,  inelustry  bas  not  uneler- 
steneel  this  phase  eef  planning  any  teee) 
well.  We  must  make  sure  that  we  have 
eleene  everythin**  tee  assure  that  eeur  meest 
sensitive  unelerstanelin^is  eff  breeael  mili¬ 
tary  situatieens  have*  been  alijineel  with 
tbe  neeel-tee-kneew  ceeunterparts  within 
tbe  custeuner  eerjianizatieen.  Tbe-e*  reeles 
must  be  jiiven  preepeertieenate  weij:bt  in 
tbe  eleci^ieen  chains  bavin*:  tee  elee  with 
eeur  internal  aeljustments  anel  alijin- 
ments  her  skills  anel  |eractie*es.  Only 
when  each  respeensible  a^ene-y  see*s  It¬ 
self  as  a  part  eef  tiie  over-all  elefense*  pic¬ 
ture  anel  unelerstanels  its  neeel  tee  play 
a  particular  reele  as  is  fittin*:  within  that 
picture,  can  elefense  plannin*:  be  im- 
preeveel.  It  is  when  inelividual  ceempee- 
nents  eef  tbe  pie*ture  cbeeeese  tee  image 
themselves  against  tbe  teetal  jereeblem 
anel  pick  e)ut  ineffective  perfeermance  of 
tbe  picture  as  a  teetal  and  as  an  excuse 
feer  eleliberate  aberratieen  freern  its  prop¬ 
er  reele  that  tbeese  ceeinpeenent  part.*-  de- 
<e*rve  censure. 

Systems  Management 

Fiider  systems  management  many 
tilings  are  inceerporateel.  Tbe  first  of 
these  is  cost  effectiveness  analyses  of 
tbe  systems  defined  under  Reepiirement 
“R"  (  paragraph  2  under  Reepiirements 
Definitieen  ) .  Feer  example.  <ene  ceeuld 
e*eenceive  eef  a  system  feer  missile  defense 
which  weeulel  be  lOO'^^r  effective  but 
weeiibl  bankrupt  tbe  nation.  Hneler  .'sys¬ 
tems  Management  are  compeeseel  eetber 
fiscal  respeensibilities  sue*b  as  estab¬ 
lishing  funeling  criteria,  ceest  analysis 
e  riteria.  (this  being  more  specific  than 
tbe  ceest  effectiveness  evaluatieen ) ,  sub- 
e'eentracting  reejuirements  (that  is  to  say 
that  all  segments  <ef  tbe  inelustry  with 
tbe  capability  tee  ceentribute  elee  ceentrib- 
ute),  elata  repeerting  reepiirements.  and 
see  een.  Alsee  addeel  here  is  respeensibil- 
ity  feer  aiieliting  eef  tbe*  fise*al  results  as 
well  as  technical  results.  At  this  point 
tbe  system  engineer  beceemes  ceuu'erned 
with  tbe  planneel  utilizatieen  eef  current 
anel  new  geevernment  furnisbeel  facili¬ 
ties.  Finally,  be  is  e'eene*erneel  with  sur¬ 
veillance  eef  tbe  eever-all  e*<mtrae*t  which 
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l»la<  t"(l  tlie  (lefen^t*  in  a 

po'.ition  to  act  freely.  l)a>e(l  on  their 
evaluation  of  the  proi:re>s  .'•een  through¬ 
out  the  life  of  the  contract. 

Systems  Synthesis 

I  fider  Systems  Synthesis  I  include 
the  actual  conception  of  the  system  in 
terms  of  the  role  playe'd  hy  detection 
e(piipment.  decision  makinji  ecpiipment. 
intercept  vehicles,  the  nuFuher  of  units 
recpjired,  and  the  jjross  iierformance 
parameters  of  each  subsystem.  I  do 
not  include  under  the  responsihility  the 
lechmdogy  re<piired  in  construction 
(construction  of  the  tarjiet  location 
e((iiipment.  for  example). 

System s  En fii n eeri n  ta 

I  his  include^  the  technology  to  he 
Used.  In  our  missile  defense  example, 
this  includes  the  selection  of  the  type 
of  technology  for  each  element  of  tlie 
mi?-sion.  P’or  example,  it  is  here  that 
we  decide  whether  to  use  radar  or 
optical  means  for  delecting  the  attack¬ 
ing  missile,  and  whether  we  use  mi>- 
>iles  launched  from  the  ground  or  frorn 
aircraft  to  interceju  the  attacker. 

Systems  Prop^rammin^ 

.‘'systems  Programming  estahlishes  the 
general  operating  metlnnls  employed 
to  engineer  and  design  the  system  syn- 
the>ized  earlier.  The  lesjxmsihility  to 
coordinate  and  define  the  systems  con¬ 
cepts  which  have  resulted  from  the 
synthesis  and  the  engineering  which 
preceded  is  factored  in  at  this  retpiire- 
ment.  Also  to  he  estahlished  at  this 
level.  in  a  manner  which  would  permit 
and  insure  complete  concurrency,  would 
he  the  development  of  the  mile.«.t<me> 
for  techniipie  develo|tment.  eipiipment 
i\t  *\elopment.  integration  of  major  suh 
elements,  reliability  e(iuipment  and 
sy>tem  testing,  field  personnel  criteria 
and  ht^istics  support. 

I.et  s  take  a  look  at  system  design. 
In  this  category  1  include  the  genera¬ 
tion  of  system  function  specification^ 
the  ‘•y>tem  elements  must  satisfy.  \\  ith 
respect  to  missile  defense  this  include^ 
the  range,  power,  wavelength  and 
coverage  area  of  the  target  hK-ation 
radars,  the  speed,  range,  payload  weight 
of  the  intercepting  missile,  and  the 
e(|uations  to  he  sedved  hy  the  comput¬ 
ing  ecpiipment.  The  result  of  this  por¬ 
tion  of  the  effort  is  a  set  of  specifica¬ 
tions  for  suh-system  design. 

System  design  would  block  diagram 
the  device  and  would  establish  the 
teclinicpie  development  necessary  to 
bring  this  block  diagram  to  fruition. 
For  example,  radio  frecpiency  would  he 
estahlished.  along  with  other  electronic 
e(|uipmenl  recpiirements.  and  would  he 
described  from  a  s[)ecification  and  re- 
(piirement  standpoint  to  fulfill  a  block 
<liagram.  d'hese  designs  would  he 
passed  on  as  specifications  to  sub¬ 
systems  design. 

In  progressing  through  the  systems 
to  the  subsystems  design  the  system 
ilesigner  in  an  ele<*tronic  system,  winch 


we  are  using  as  an  example,  passes  on 
the  specific  performance  reipiirement^. 
and  test  data,  and  so  forth.  The  sub¬ 
system  designer  estahlishes  the  specifics 
of  the  design.  Passing  then  (piickly  to 
the  next  stage,  techniipie  development- 
necessary  to  fulfill  the  system  recpiire- 
ment  would  be  gotten  underway.  The 
techniipie  development  would  pass 
breakthrough  reipiirements  on  to  the 
research  team,  if  it  found  itself  again-t 
a  road  block  retpiiring  further  research. 
This,  as  you  can  see.  is  a  successive 
approximation  techniipie.  When  the.-e 
levels  of  activity  are  complete,  the 
equipment  designer  goes  to  work.  He 
actually  puts  together  the  circuitry 
necessary,  conducts  laboratory  te.-ts.  de¬ 
signs  the  circuits  for  production  and 
siqiervises  equipment  manufacture.  The 
equipment  produced  then  goes  to  the 
systems  installers,  and  there  is  system- 
tested  and  passed  to  system  service, 
then  into  the  operational  stage.  You 
can  see  that  it  is  necessary  to  have 
Miccexsive  feed-back  all  the  way  along 
the  line  from  one  requirement  to  an¬ 
other.  As  each  ste|»  is  taken,  each  pre¬ 
ceding  step  must  not  fail  to  reflect  the 
effect  of  the  operation  of  the  subsequent 
step. 

We've  spent  a  considerable  aimmnt 
of  time  describing  for  you  the  influ¬ 
ences  which  complex  systems  require¬ 
ments  have  brought  to  the  defense  con¬ 
tracting  business.  We  feel  that  these 
influences  have  prompted  most  of  the 
defense  serving  industry  to  adjust  their 
organizations  to  the  changing  require¬ 
ments  which  involve  a  greater  delega¬ 
tion  of  responsibilities  from  function  1 
through  15. 

For  example,  the  General  Elect rie 
Gompany  has  estahlished  a  l)efen-e 
I^ystems  Department  where  we  have  a 
capability  in  varying  degrees  in  all 
functions  1  thru  15.  A  systems  contract 
manager  could  look  back  at  the  pndile 
described  and  the  company  bidding  on 
the  work  and  check  that  company's  or¬ 
ganization  concefit  against  the  reipiire¬ 
ments  of  the  profile.  In  order  to  insure 
an  efficient  and  successful  contract  he 
would  need  to  find  a  contractor  who^e  ’ 
cajiability  exactly  meshed  with  or  ex¬ 
ceeded  tlie  requirements  and  demand- 
for  contribution  that  he  pnqiosed  to 
delegate.  This  situation  is  one  to  which 
industry  is  attempting  to  become  most 
responsive  and  is  the  one  towards  which 
industry  is  directing  a  great  deal  of  it- 
attention. 

Nothing  said  so  far  would  indicate 
that  it  would  not  he  possible  for  the 
military  to  have  relinquished  its  posi¬ 
tion  of  management  responsihility  for 
the  fineness  of  the  systems  being  built 
to  fulfill  the  defense  requirement-  of 
the  country. 

In  looking  the  situation  over  (partic¬ 
ularly  the  experience  which  you  can 
consider  as  having  been  gained  since 
W  orld  W  ar  II  I  we  have  come  ui»  w  ith 
the  idea  that  defense  contracting  runs 
through  a  typical  evidution.  This  evolu¬ 
tion  has  its  beginning,  in  each  case,  in 
a  new  techmdogical  breakthrough,  or 
in  a  new  re(|iiirenient  to  meet  a  techno¬ 


logical  breakthrough  made  hy  a  poten¬ 
tially  aggressor  country.  In  dealing 
with  three  areas  government  delega¬ 
tion.  the  role  of  the  prime  contractor, 
and  the  role  of  the  suhcmitractors — 
we  find  the  scope  of  responsihility  as¬ 
sumed  hy  eacli  of  tliese  contributors 
will  vary. 

In  the  simplest  method  of  contract¬ 
ing.  the  defense  establishment  lets  a 
single  prime  contract  for  a  well  defined 
item.  This  method  is  used  usually  when 
the  item  to  be  procured  can  be  more  or 
less  exactly  specified,  and  where  this 
item  does  not  involve  the  complex  in¬ 
tegration  of  many  dissimilar  item" 
which  are  called  sub->ystems  in  today’s 
terminology.  W'e  have  called  this  kind 
of  prime  contract  arrangement  (where 
the  defense  establishment  does  not 
direct  the  placement  of  subcontracts  on 
specified  .segments  of  the  industry)  an 
equipment  contract. 

Basically,  in  this  type  of  arrangement 
the  prime  contractor  has  complete  con¬ 
trol  over  the  techmdogical  development 
made  hy  the  subcontractors  and  has 
complete  responsibility  for  supplying 
an  integrated  item  which  satisfactorily 
meets  the  defense  establishment's  -peci- 
fication. 

In  the  second  -tep  t>f  complexity,  the 
techmdogy  ha-  developed  to  such  a 
point  that  the  military  agency  finds  it 
does  not  have  the  required  lechnii'al 
organizational  breadth  to  define  all  of 
the  many  required  facets  which  insure 
the  .satisfactory  technical  niceties  of  the 
desired  item. 

In  this  instance  the  defen-e  establish¬ 
ment  chooses  to  let  a  number  of  con¬ 
tracts.  The  most  important  t>f  these  is 
the  technical  direction  contract.  This 
contract  includes  responsibility  for  in¬ 
suring  that  the  other  contractors  meet 
the  technological  interfaces  of  the 
item’s  various  segments,  which  in  this 
case  would  he  a  system.  The  defense 
establishment  would  then  let  prime 
contracts  to  associate  contractors  who 
would  he  responsible  for  basic  func¬ 
tional  elements  of  the  system,  and  re¬ 
sponsible  for  integrating  the  interfaces 
with  their  associates  umler  the  direc¬ 
tion  of  the  technical  direction  contrac¬ 
tor.  We  quickly  detect  that  this  ty|te 
of  contracting  is  basicallv  the  type  used 
by  the  Ballistic  Missile. Division/Ballis¬ 
tic  .Missile  Genter  complex  in  the  Allas, 
and  other  halli.-lic  mi--ile  programs, 
rids  method  of  contracting,  in  spite  oT 
it-  excellent  performance  over  the  past 
five  years,  has  been  under  considerable 
fire  bv  various  segment-  of  the  govi  rn- 
rnent. 

In  the  next  step  in  contractu  il  com¬ 
plexity  winch  one  ndght  expect  to  en¬ 
counter.  the  military  m'  defense  esiah- 
li-hment  finds  that  it  does  not  have 
either  the  techidcal  depth  nor  the  total 
busine.ss  depth  to  contr4d  the  manage¬ 
ment  of  the  system  which  it  needs  to 
fill  a  fundamental  requirement.  The 
lack  of  this  depth  should  in  no  way  be 
con-trued  as  a  criticism  of  the  defense 
e-tahlishment.  Bather,  il  is  a  tribute 
to  the  fact  that  the  technology  today 
ha-  re-iilled  in  -iicli  a  diverse  set  <d 
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reipiirements  that  the  military  find>  it- 
"elf  in  a  p(»sition  where,  in  order  to 
pursu<*  all  the  path>.  it  must  '«prea<l  it> 
talents  as  thinly  as  possible  in  the 
actual  hardware  and  te'elimdojiy  man- 
ajiement  area  and  lend  the  major  share 
of  its  talents  to  the  analysis  of  the 
Operational  reipiirernent  and  the  analy¬ 
sis  of  the  operational  method. 

In  the  systems  management  e(mee|»t. 
the  military  lets  a  rontraet  to  a  single 
prime  eontraetor  to  develoji  and  con¬ 
struct  the  necessary  suhsystem.s  t«>  dem¬ 
onstrate  and  perhaps  to  fabricate  a 
final  system  which  can  he  turned  over 
in  opfU’ational  condition  to  the  usinji 
afiency.  This  type  of  contract  is  rel¬ 
atively  rare  and  to  my  knowledjie  has 
been  Used  only  in  a  few  instances.  One 
of  these  that  comes  to  mind  is  the  Nike 
Svstem.  and  the  second  is  the  H-o8  sy... 
tern. 

d'hese  types  of  systems  are  somewhat 
uniipie  and  while  it  is  believed  thi.s 
type  (d  contracting:  is  necessary  in  re¬ 
latively  rare  cases,  it  can  lie  ar‘:ued 
that  this  type  of  contracting:  will  be¬ 
come  a  ha'-ic  way  of  life  in  the  defense 
business. 

At  the  completi<m  of  this  cycle  the 
military  would  assist  the  systems  man¬ 
agement  (  (Uitractor  in  selecting  the  suc¬ 
cessful  subsystems  bidders  who  would 
he  called  th«‘  prime  contractors.  I'he 
military  would  then  let  the  prime  as- 
>-ociate  contracts  directly  from  their 
own  business  mana^o*m»*nt  establish¬ 
ment.  d'liev  would.  howe\er.  at  that 
point  have  dele«:ate<l  the  authority  for 
the  sysf(‘ms  manaj:ement  to  tin*  ori‘:inal 
s»*<:ment  (d  industry  inv<dved  in  the 
systems  manaj:enn*nt  contract.  I  he 
systejns  management  contractor  w(»uld 
have  responsibility  in  varying:  <h‘*:rees 
in  addition  to  hi^  systems  manaj:ement 
responsibility  for  systems  synthesis 
which  would  have  he(‘n  hasicallv  com¬ 
plete  at  the  time  the  prime  associate 
iontractor  was  selected.—  a  continuing 
responsibility  and  authority  over  sys- 
terns  t*nj:ineerinj:.  systems  program¬ 
ming:.  systems  <lesi«:n.  systems  s(‘rvice. 
systems  test,  systems  installation  and  a 
surveillance  responsibility  over  shIi^n^. 
tems  design. 

At  this  point  I  wouhl  like  to  digress 
to  say  that  variations  of  any  of  these 
four  cast's  could  he  illustrated.  Hovv- 
evt‘r,  it  seemt'd  im|iortant  to  me  to 
simplify  int»>  the  basic  ‘:eneric  types 
of  defeust*  contrat'ts  one  mi‘:ht  conceive 
rath<*r  than  to  consider  the  perturba¬ 
tions  one  could  expect  under  sjtecific 
condititms.  d  his.  to  my  way  of  thinkin*:. 
is  the  method  wt*  will  see  most  fre- 
(pjently  over  the  next  four  or  fivt*  yt'ars. 
In  this  instance  the  military  would  let 
a  priim*  systt'ins  mana‘:ement  contract 
to  a  sp(‘ciflc  s<*‘:ment  <d  the  industry 
and  would  <lirect  that  prime  contractor 
to  conduct  the  systems  synthesis  and  to 
prepare  the  sid»syst(‘ms  specifications  as 
well  as  advertise  tln‘se  snhsysteins 
sp(‘cifications  to  se<:m(‘nts  of  the  indus¬ 
try  who  wouhl  compete  in  the  usual 
fashion  to^  develop,  design  and  build 
those  subsystems. 

One  fact  remairis  irrevocalde.  how¬ 


ever.  and  that  is  this:  our  military 
planm*rs  ar<*  subject  to  a  j:real  degree 
to  the  developments  ma<h*  l)v  industrial 
research  which  affect  weapons  and  their 
use.  It  is  no  longer  sufficient  for  com¬ 
panies  merc'ly  to  stand  rt'ady  to  satisfy 
Fuilitary  recpiirernents.  Industry  must 
now  work  jointiv  with  tin*  I)»*partment 
of  Defense  in  planning  that  spans  dec¬ 
ades.  Ibis  <joes  not  mean  that  industrv 
has  the  right  to  expect  that  it  can  sit 
iti  the  couiK'il  of  tin*  policy-makers.  In¬ 
dustry  must  recognize  that  the  people 
do  not  want  their  government  to  r(*lin- 
quish  its  policy  making  nde.  riie  ulti¬ 
mate  decisions  must  still  he  the  re¬ 
sponsibilities  of  the  agencies  charged 
with  the  ponderous  task  of  keeping  the 
I  nited  States  the  strongest  military 
power  on  earth.  Industry's  nde.  there¬ 
fore,  is  not  i)oIicy  making. 

If  industry  rei'ognizes  this,  then  the 
military  must  fully  realize  that  it  can¬ 
not  define  new  recpiirements  and  expect 
industry  to  produce  the  hardware  re- 
jpiired  to  satisfy  thos(*  re(piirenn‘nts 
overnight,  d’lie  military  must  also  real¬ 
ize  that  it  must  keep  industry  informed 
—  as  far  as  is  practical  in  the  light  of 
security  and  need-to-know— of  tlie  in¬ 
fluence  that  pidicy  may  have  on  weap¬ 
ons  tei'hnology. 

I  sincerely  believe  that  the  Depart¬ 
ment  of  Defense  knows  that  industry 
must  he  planning.  res<*arching,  and  de¬ 
veloping  new  techmdogies  actually  in 
advance  of  the  military  recpiirements 
for  them.  Our  military  know  that  So¬ 
viet  military-industry  progress  achieved 
through  a  narrow  compulsion  toward 
military  goals  must  he  nmrt*  than 
matched  by  even  greater  I  .  .S.  progress 
achieveil  tlirough  the  full  utilization  of 
tin*  superior  capabilities  of  our  private 
industry.  We  must  make  the  most  of 
our  basic  advantage  of  having  a  free 
enterprise  system,  even  though  that  sys¬ 
tem  ('ompels  the  same  anvil  that  forms 
tin*  plowshares  to  form  the  swords.  This 
must  he  done  jointly  since  the  Soviet 
I  nion  now  believes  it  can  compete  with 
Us  economically  as  well  as  militarily. 

Hence,  the  military  and  ei’onomic 
d(*stinies  of  the  American  people  are 
solidly  linked  together,  and  they  cannot 
g(t  their  separate  ways.  On  the  si<Ie 
of  the  military  it  must  he  recognized 
that  one  of  the  chief  contributions  in¬ 
dustry  can  make  in  this  relationship  is 
•  me  (d  superimposing  its  management 
skills  (►ver  the  profiles  of  defense  plan¬ 
ning  and  implementation.  In  fact,  in 
my  (q)inion.  the  number  of  defen.se  in¬ 
novations  we  can  expect  is  directly  pro- 
jMutional  to  the  management  talent  we 
can  bring  to  hear  on  the  research  and 
development  reipiireil  bring  these 
much-neede<I  innovation-  t**  a  practical 
fruition. 

riie  feather  merchants  and  the  sol- 
iliers  must  c.ast  their  lots  in  together 
and  come  uji  with  a  scdutiim  for  a 
workable  military-industrial  relation¬ 
ship.  l  iiless  this  solution  is  f(»rthcom- 
ing  the  very  freedom  encom{»assed  in 
f»ur  free  enterprise  system  may  he  the 
chief  (‘ause  of  ineffectual  competition 
with  the  .Soviets.  _ 
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exhibit  spee^^s  a  rail - 
able  for  the  loth 
iFCEA  (  ion  rent  ion. 
A rran^ernents  hare 
been  made  for  the 
usual  1 10  exhibits 
at  the  Sheraton-Park 
Hotel  plus  120  ad- 
ditiofud  ones  at  the 
Sh  o  r  e h  a  rn  // ot e I 
ivhich  more  than 
doubles  AFClEi  eX’ 
hibit  rapacity.  Lim¬ 
ousine  shuttle  serr- 
ire  u'ill  operate  con¬ 
tinuously  between 
the  tiro  hotels,  only 
tiro  minutes  apart. 
Plan  to  attend. 


15TH  AFCEA  CONVENTION  •  JUNE  6,  7  AND  8.  1961 
Tuesday— Wednesday— Thursday  •  Washington,  D,  C. 


DrfVnne  KIrc'tronio  aii<l  tlir 

[Continued  jrotn  jxifie  <  l 

|)r<»fitaM\  tMiipIoN cd.  F^ul  lliis  iiuj>t  not  lx*  accimiplisIxMl 
i)\  reassign iriii  (*\(*rN  .  as  h«* 

a\ailal»lr.  to  niilitar\  jrro^rams  that  arc  ahead)  adc- 
((ualcK  slafTcd,  with  a  complete  di>re,i:ai d  for  en^dn(‘er- 
<*eoiiom\.  professional  pride  and  personal  motivation. 
W'e  have  aireadv  hurt  the  elect Kmies  en^dneerin^^  pro¬ 
fession  in  America  hv  aee(*ptin^  moi<*  or  less  as  a  neees- 
sarv  evil  a  level  of  low  product  iv  it  v  in  militarv  en^ineer- 
iiiL".  We  must  not  let  this  professional  dry  rot  spread 
uncontrolled  as  it  could  well  (h»  in  the  next  few  vears 
when  manv  tliousands  of  technical  people*  are  released 
from  eriiiineerin^  work  in  the  areas  of  ecmtinental  air 
(h'fense  and  manm*d-homher  electronics.  I  helie've*  it  is 
time*  we  took  a  s(*archin<i  and  comprelmnsiv e  look  at  the* 
national  p<»sture  with  rt*sp(*et  to  electronics  e'n^ineerinji. 

It  i<  cpiite  possible  tliat  the  countrv  would  he  lx*tter  off 
if  imu'c  of  our  ♦‘leetronics  enirineerin^^  resources  vv«*r<* 
applied  to  cornmereial  areas  perhaps  to  reduce  manu- 
fae’turin^  costs  so  that  the  j)roducts  of  our  industry  would 
have*  a  hette*r  e*ompe*titiv e*  p«»sition  in  the*  world  marke*t. 

Increased  Eiifitneer  Productivily 

I  am  confideuit  that  things  could  he*  done*  in  l)e‘fe*nse*  to 
incre*ase*  the*  en^int*e*rs’  prexluctiv  it v  and  tc»  contred  the* 
numhe*r  of  efij;ine*e*rs  ap|)lie*d  t<»  >|>e*cihc  I)e*fe*fise*  pro- 
LMarns.  A  tlnu'ou^h  studv  of  the*  e*!itire*  prohle*m  is  ne*e*de*d 
he*fore*  it  can  he*  comple*te*lv  unde*rstood  and  its  solution 
de*te*rmine*d.  lIowe*ve*r.  1  would  like*  to  sui!,i:e*st  some*  ste*ps 
1  he*lie*v  e*  w  ould  he*  he*lpful. 

I  1  I  The*  use*  of  the  e-ost-plus-h \e*d-fe*e*  me*thod  of  eon- 
tiactinii  should  he*  studie*d  eare*fullv  to  >*e*e*  whe'the*r  it 
e-ould  not  he*  more*  re*strie  te*d.  \  lari:e*  part  of  the*  proh- 
le*m  I  have  discusse*d  would  disappe*ar  if  eompe*titioFi  and 
e-ost  ince*ntive  could  he*  introdiiee'd  into  liov e*rtFme*nt  c<m- 
t Facts  for  e*Fi^nFH*e‘riFi^  wenk. 

(2l  I  he*lie*ve  the*re  is  aFi  urL:e*Fit  Fie*e*d  for  the*  militarv 
de*partFFieFFts  to  iFicre*ase*  the*  ca|)ahilitie*s  of  the*ir  |)roie*cl- 
dire'ctioFi  people*  aFid  de*ve*lop  the*ir  UFide*rstaFidiFiir  of  e‘Fi- 
^iFie*e*riFi^^  FFiaF)a^e*FneFit.  \fte*r  all.  the*v  are*  Iff  the*  he*st 
positioFi  Iff  l)efe*FFse*  to  de*te*rFFiiFFe*  the*  productivitv  of  e*FF- 
i:iFFe*e*riFF^  off  tlFe*se‘  |)roje*cts  aFFel  to  e*\e*F<  ise*  soffff*  coFFtrol 
ove'r  e*FF^iFFe*e*riFF^^  paddiFF^.  d  his  fac  tor  is  close*lv’  relate*d 
tc»  the*  w eapoFF-sv  ste'FFF  e‘OFFce*pt.  whic  h  has  te*FFcle*cl  to  F<*duc*e‘ 
FFFilitarv  coFFtrcFl  of  e*FFi:iFFe*e*riFF,i;. 

(dl  Most  importaFFt.  the*  l)epaFtFFFe*FFt  of  l)e*fe*FFse  FFFUst 
dirc'c  t  iFFore*  te*c  lFFFical  Fe*sourc  e*s  iFFto  applie*d  re*se*arc  lF  aFFcl 
e*\ploFatorv  de*ve*fopFFFe*Fit  work  FatlFe*r  thaFF  hardware*  cle- 
V e*lopFFFe*FFt.  A  FFFajor  re*asc»FF  for  caFFce*lliFF^  proje*c*ts  is 
that  we  UFFele'rtake*  so  FFFaFiv'  lFardware*-de*v e*lopFFFeFFt  proj- 
e*c  ts  that  we*  caFFFFot  afford  to  prcxluce*  all  of  tlFe*iFF  withiFF 
our  liiFFite*d  Defense*  hud^e*t.  Also,  he*c  ause*  <o  muedF  cofff- 
poFFe*FFt  aFFel  te*chFFicjue  de*v e*lopFFFe*FFt  is  (Ioffc*  c»ff  svste*iFF  coff- 
trac  ts.  the*  tiFFFe  scale*  is  e\teFFele*el  >c(  far  that  the*  svstcFFFs. 
ofte'FF  he*e*oFFFe  e)hsole*te — or  the  FFe*e*d  for  the*FFi  elisapjeears 
he*fore  thev  aFej  re*aelv  fecr  proelue  ticuF.  I  aiFF  thoroujihiv 
c  e>FFv  iFFe  eel  that  iFFaFFy  FFFeFie  e  re*ativ’e  e*le*e  troFiie  s  e*FF^iFFe*ers 
coulel  jFrofitahlv  he  traFFsfe*rre*el  freuFF  hardware*  de*ve*lop- 
FFFe*FFt  to  ee>FFFpe)FFe*FFt  aFFcl  te*ehFiicjue  elev elopFFFe*FFt.  partie*u- 
larlv  iFF  are*as  supporting  ele*fe*FFse  ajiaiFFst  hallistie-  FFFissiles 
aFFel  antisuhiFiarine  warfare. 

As  1  hav'e*  saiel.  I  have*  j)re*se*FFte*cl  this  pFc)hle*[iF  without 
a  the>rc)U“h  unele*rstaneliiF^  e)f  its  FFFa^oFituele  or  its  iFFFplic  a- 
tioFFs.  I  aFFF  so  e  c)FFee*rFFe*el  about  the*  future.  hc>weve*r.  that 
I  fe*e*l  justirFe*el  in  stiFFFulatiFF^^  scuFFe  iFFFFFFe*eliate*  thou^dit 
aFFcl  stuely  in  this  elire*e‘tioFF  hv  FFFaFFa^eFFFe*FFt  peoples 
throughout  iFFelustry  aeiel  the  FFFilitarv  de*|)artFFFeFFts — par- 
tie  iilarlv  hv  FFFe*iFFhe*rs  of  the*  \F('lv\! 
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An  I.mi’ohtxnt  worM  cnnfiMtMict*  was  held  in  (ieruwa. 

Switzerland  frutn  17  Anjznst  to  21  Deeeinher  PtoU. 
I  he  aetiorj'  it  to«>k  are  (»f  the  Lirt'atesf  sijiiiiricanct'  to  ra<lio 
users  e\erv where. 

I  he  ei«.dit v-eijiht  ^o\ ernnietits  represtMited  at  the  (]nn- 
ference  are  inernhers  of  the  lnt('rnationai  I <‘le((»ninunn- 
cation  l  iiion  (III  i.  This  I  riion  periotlicalK  rexiewsand 
re\  ises  tin*  intt‘rnati(»nal  radio  tr(*atv  in  forct'.  The  exist¬ 
ing  tr(*atv  was  nejiotiated  at  Atlantic  (atv  in  P)17.  Snh- 
ject  to  T.  S.  Senate  ratification,  it  will  now  he  replaced 
l»\  th(*  1 ')o')  (»ene\ a  treatx  on  1  May  ]‘)6I. 

Anionj:  other  subjects,  this  treaty  s(*ts  forth  the  basic 
albaations  of  spt'ctruni  space  for  difTerent  uses  of  radio. 
(](‘rtain  frecpiencv  bands  are  designated  for  broadcasting:, 
others  for  mobile  commurdcations.  still  others  bn*  radars, 
amateurs,  aircraft,  sh^ps.  and  so  forth. 

The  competition  for  radio  spectrum  s|)a<‘e  ainonii  the 
difTerent  jiroups  of  radio  ijstMs  is  always  keen,  d'he  19.^0 
Tonferenct*  witnessed  a  resnm|)tion  in  the  usual  rivalry 
belwe(*n  the  old(‘r  established  users  of  radio.  It  also  was 
fac(‘d  with  demands  from  niwv  iiscms  not  previously  recog¬ 
nized  in  the  radio  frea»\.  (.'hief  among  these  new  uses  are 
ra<lio  a^tuncmiN  and  space  vehicle's.  1  In'  10)7  tn'atv 
albM-afe'd  the  radio  spe'ctrnm  up  to  lO.-'iOO  Me  s.  I  ln'  10.“)‘) 
lrcaf\  adopte'd  allocations  no  to  10. ()()()  Me  s. 

Let’s  take  a  look  at  ih"  impact  <if  this  fiew  tre'alx  on 
some  of  <nir  bette'r  known  uses  of  radio. 

Mft-Rpflurtioit  }  ivtory  for 

rin'  radio  Amate'ur  service'  is  euu’  of  the  oldest  rece>g- 
nize'd  n.se's  eef  radio.  In  the  I  nilcd  State's,  feer  exajnplt'.  wt' 
have*  in  e*xce'ss  e>f  ]()(). 000  liee'iise'el  Amateur  eeperatens. 
rhe'se*  ’iiarns”  e'ugage'  in  e'le'ct rorde-  e'xperimentatie>n.  the 
ele'sign  e»f  ne'w  t\pe*s  of  re'e'e'i ve'is  and  transmitters,  anel 
e-olle'ctively  they  make'  major  e  emtributieuis  to  our  preegre'ss 
in  eemimurdcatie)ns-e'le*e  t I (ud*s.  I'ht'v  also  establish  “on 
the'  air*'  frie'uelships  with  othe'r  “hams”  thre)ughenit  the' 
worlel  anel  inake'  an  important  e-e)ntributie>n  te)  be'tte'i 
unde'istanding  be'twe'e'ii  the*  pe*ople*s  e)f  elifTerent  ('e)untrie'S. 

I  he*  *’hams*’  are*  alwaxs  re*aelv  in  eve*nt  of  emergencx’  to 
e'stablish  the*  raelie>  e-ommurdcations  ne'e*e'ssarv  te)  ])re'serve 
the*  safe'ty  of  life*  and  prope*rtv  anel  te)  serve  the'ir  coin- 
murdfie's  anel  the*ir  e-enintrx  iii  e*ve*rv  appropriate  wav. 

I  he*  fre*epje*ne  v  banels  whie  h  the*  “hams**  use*  for  all  the*se* 
purpe)se's  are*  spe'e  ifie'el  in  the*  mte'rnatie)nal  raelie>  treaty. 

I  he'.se  banels  re*|)rese*nt  onix  a  xe*rx’  me)elest  portie)n  e^f  the* 
raelio  spe*e*trum.  Manx  of  the*  ire)ve*rn!ne*nts  repre*se*ntefl 
at  the*  lO.AO  Haelio  (M)nfere*ne‘e'  aelvoe'ateel  a  reeluction  in 
the  size*  e)f  the'se*  Afuate'ur  fre*epie*ncy  banels.  d  he  I  idted 
State's  I)e*le'gatie)n  to  the*  (b*ne*x a  Ce)nferene'e*  teie^k  a  strong 
position  in  favor  e)f  fuaintairdnu:  the  traelitieenal  Amateur 
fre*epie*ne*y  banels  xxithout  re*elue  tion.  After  a  e  onsielerable* 
aniount  of  elebate*  anel  ne*gotiatie)n.  the  I  tdte*d  State's  j)osl- 
tion  pie*xaile*el  anel  Amateur  eeperateers  throughe)ut  the* 
xvorlel  e-an  bre*athe  a  sigh  of  re'lief  for  a  fe*w  more*  years,  at 
le*ast  UTitil  a  future*  Ceenferene  e*  again  take's  iij)  the  epie'stion 
of  the*  alloe-ation  of  radio  fre'que'ucies. 

U  ay  Pared  for  Moderuizatiou  in  Maritime  l\ses 
I  he*  Me*rchant  Marine's,  as  we*ll  as  onr  fishing  fle*ets  anel 
xae-htsme'FK  use*  raelie)  exte*nsix e*lx  feu’  ship-she)re*  e'e)mmuni- 
eations.  What  diel  the  lO.AO  Haelie)  Confere'uce*  elo  for  the* 
pe'eeple*  i t)te*re*ste'el  in  maritime*  use's  of  raelio?  Tirst.  all  of 
tile*  fre*epje*r)e*x  banels  spe*cifie*d  it)  the  L)17  tre*atv  for 
maritime*  use's  e)f  raelio  we*re*  re'tairu'el.  In  aelelition.  the 
(a)nfe*re*ne  e*  exe)Ixe*el  a  i e’orgatdzation  of  the*  lonii-di'^tanee 
fre'ejuene'v  banels  used  bx  our  .oe  ean-ge)i)]g  ships  so  that 
there  e  an  be  a  graelual  inlroeluctie)n  eef  the  niore  moelern 
tne'thoel.^  of  e'onmiunie  at ions,  sue  h  as  raelioprititers.  fac- 
sindle*.  anel  elala  transndssion  systems.  At  the  same  time, 
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aeleejuate  pre)yisie)n  still  is  maele  in  the*  nexv  treaty  for  the 
eeentinuatie)))  of  the  fandliar  manually  ope*rate*el  Meerse* 
ee)ele  system  e)f  ship-shene  tele*graj)hy.  The*  oce*an-ge)ing 
ships  eejuippeel  with  le)ng  elistanee  eer  High  I  re'ejuency 
raelie)-te*lephe)ne*s  e  an  ne)w  anticipate*  the  weerlel-wiele  intre)- 
elue  tie)))  e)f  single*  sidebanel  te*e  hnie|ue*  uneler  the*  ne*xv  treaty. 
In  the*  \  erx  High  Fre*ejuency  (  VHF  i  short  distane*e*  band  a 
conside'r  able*  number  of  stanelarel  xx  orld-xvide*  radio- 
te*le*pln*ne*  channels  are  set  forth  in  the  new  tre*atx  so  that 
sliips  of  all  nations  going  from  one*  eountry  to  anothe*r 
mav  use*  their  A  HF  radio  telephones  without  adjustments 
in  freepie'iicie's.  e  rvstals  or  tuning  range's.  In  othe*r  xvorels, 
a  xesse'l  xvhich  has  a  standard  VHT  radio-te*lephone*  for  use 
in  the*  Nexx  A  ork  j)ort  area  max  noxv  use*  the*  same*  fre- 
epie'iicv  e  hanne'Is  for  the  same  fune  tions  in  anx  port  in  the 
world,  rhis  ty[)e*  of  fre'epieney  standarelization  is  anel 
alxxaxs  has  be*e*n  one*  of  the  e*sse*ntial  obje*e‘tive*s  of  the*  ITI’^. 

Solutions  for  Expanding  Aviation  Requirements 

In  the*  axiation  fielel  tlie*  TAA*)  Radio  (a)nfere*ne*e  was 
faced  xxith  serious  freejuenev  alloeation  problems  arising 
i»ut  of  the*  advent  of  jet  aire  raft  anel  the*  aceeptance  by 
the*  axiation  inelustrx  of  various  types  of  airborne*  elev- 
I rorde  aids  to  navigation.  The  (A)nference*  met  this 
challenge*  and  undertook  a  te'ehid.al  appraisal  of  the 
actions  which  would  be  ne*ce*ssarx  to  satisfy  tlie'se  e'xpand- 
ing  axiation  fre'ejueney  re*(juire*me*nts.  At  incieaseel  al¬ 
titudes.  the*  “line-e)f-sight”  distance*  from  afi  aircraft  to 
the  horizon  is  increaseel.  henee*  the  “inte'rfe*re*fH‘e  area*’ 
increases.  Tn  turn,  this  inciease*s  the  total  number  of  fre- 
(juencie's  re*epdre*d.  I  he  \  HF  band  for  air-ground  e*om- 
munications  in  the  axiation  service  was  e*xte!iele*d  above 
1.12  Me  <  by  ‘f  Me‘/s  in  some  aieas  of  the*  worlel  and  bx 
T  Me  s  in  other  areas.  I'his  will  permit  the  introeluction 
'•f  manx  ne*w  idr  traflic  control  stations  as  well  as  the' 
incre'asing  of  tlie*  gt*ogra})hical  separations  between  many 
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nf  Oie  existing  ground  stations. 

In  the  frequency  hands  available  for  electronic  aids  to 
air-navijration.  the  Conference  set  a  precedent  hy 

specifying;  for  most  of  these  hands  that  they  are  reserved 
on  a  world-wide  basis  for  use  and  development  of  air¬ 
borne  electronic  aids  to  air-navigation  and  any  directly 
associated  jiround-based  facilities.  Thus  manufacturers 
and  developers  of  these  types  of  e(|uipments.  as  well  as  the 
a\iation  industrv  and  the  ^o\ernmenls  responsible  tor 
assiiininir  frecpiencies.  can  all  work  towards  the  develop- 
inent  of  these  important  adjuncts  to  air  safety  in  standard¬ 
ized  frecpjencN  bands  which  have  the  stability  of  a  world 
radio  lreat\  to  support  them. 

Ot^erseas  Point-to-Poiut  IKsprs  vs,  Slutrt  Wave 
broadcasters 

1  he  oxorseas  communication^  companies  vvliich  provide 
direct  public  telephone,  telegraph  and  other  radio  com¬ 
munication  services  directly  between  the  United  States 
and  most  <»f  the  countries  of  the  world  had  a  tremendous 
stake  in  the*  negc4iations  at  the  lladio  (Conference, 

rhe  services  proxided  to  the  jiublic  bx'  these  communica¬ 
tions  common  carriers  are  often  taken  for  granted,  but 
ibex  xvould  bt*  impossible  or  xvould  haxe  to  be  curtailed 
if  enough  fre(|uencv  space  xvere  not  allocated  for  them, 
d  he  trepidations  of  these  interests  as  the  (.onference 
opened  xvere  not  xvithout  foundation.  Karlier  (Conferences 
had  reduced  the  amount  of  freijuency  space  for  these 
overseas  point-t<»-point  uses  of  radio  in  order  to  expand 
the  frecjuencx  space  for  short-wave  broadcasting.  When 
the  (Geneva  (Confertmee  began  there  xvere  definite  siirns 
that  certain  countries  wished  again  t<>  reduce  the  number 
of  point-to-point  fre(|U(‘ncies  to  prox  ide  further  expansion 
of  the  fre(|uencx  bands  for  short-xxaxe  broadcasting.  Of 
course,  the  United  Stales  is  deeply  interested  in  shorl- 
xvave  broadcasting  an  I.  in  fact,  operates  its  Voice  of 
America  transmitters  in  »he  shorl-waxe  broadcast  bands 
designated  in  the  I  I  I  Treaty,  lor  tliis  reason  tlie  I  nited 
States  Delegation  to  the  I9.50  (Conference  could  not  in  any 
xxax  deprecate  the  importarne  of  allocating  frecfuencies 
for  shorl-xvaxe  broadcasting.  At  the  same  time  the  Delega¬ 
tion  xvas  compelled  to  find  xvaxs  to  maintain  the  point-to- 
point  freijuencx  bands  xvithout  any  reduction.  As  in  all 
international  negotiations  of  this  Ixpe.  much  of  the  xvork 
xvas  done  behind  the  .scenes  and  in  informal  discussions 
^  betxveen  Delegations.  Folloxving  consultations  betxveen 
the  I  nited  Stales  Delegation  and  Delegations  of  other 
countries  throughout  the  xvorld.  a  test  vote  came  in  the 
(Conference.  I  he  final  decision  xxas  to  maintain  the  long¬ 
distance  |)oinl-to-point  f'eouencx  bands  without  any  re- 
<lnction._rhis  was  piobabix  the  most  important  decision 
of  tlie  ( .on fererife. 

Fretftiency  Manafienietit  for  Slutrl-W  ave 
Uroadcastinfi 

This  <h*cision  left  dangling  the  question  of  hoxv  the 
various  countries  (ould  get  better  use  of  the  .short-xvave 
liroadcasling  bands.  These  barnls  are  extremely  congested 
xvith  transmitters  o])erated  bv  almost  every  country  in  the 
xvorld.  rhe  inlt*i  ference  xvhich  the  short-wave  listener 
receixes  is  ipiite  intolerable.  It  xvould  not  be  in  keeping 
xvith  tin*  traditions  of  the  III  if  this  situation  xvere 
ignored.  1  herefore.  the  (piestion  arose  as  to  hoxv  this 
interference  in  tlie  short-wave  broadcast  bands  could  be 
reduceil  if  tlie  friMpiencv  bands  available  for  short-xvave 
broadcasting  were  not  expanded.  A  scheme  of  improved 
frequency  mana'jcment  for  these  bands  had  been  <  arefully 
drafted  bv  a  U.  S.  (Cox ernment-industrx  preparatory  C(nn- 
mittee  in  Washington  jnior  to  tin*  (Conference.  This  jilan 


was  carefullx  explained  to  the  (Conference  bx  the  United 
States  Delegation.  ..After  careful  studx  it  was  adopted 
with  some  relatively  minor  amendments.  I'he  essence  of 
this  plan  is  to  re([uire  the  I  IT  headquarters  in  Geneva  to 
act  as  a  clearing  house  for  the  program  schedules  of  all 
short-xvave  broadcasting  stations.  ICach  government  will 
furnish  (Geneva  xxith  advance  information  about  their 
program  schedules  so  that  mutual  interference  betxveen 
short-xvave  broadcast  stations  can  be  spotted  in  advance 
and  appropriate  adjustments  in  freijuencies  and  schedult*s 
can  be  made  by  the  countries  concerned  before  the 
interference  occurs,  d  his  is  far  from  a  panacea.  Rut  it  i^^ 
a  precedent  and  a  typically  realistic  I  I  I  approach  to 
a  general  interference  problem  confronting  the  various 
countries. 

rhe  nexv  treaty  does  not  change  the  bands  for  slandani 
A\I.  IM  or  rV  broadcasting. 

Radio  Astnntoniy  and  the  Space  A^e 

A  number  of  freipiencv  bands  weri'  designated  in  the 
lO.V)  Radio  I  real X  for  radio  asironomx.  We  all  know 
that  our  progress  in  the  Space  Age  is  direcllv  dependent 
on  our  knowledge  of  the  I  inverse.  Kach  item  of  infor¬ 
mation  xvhich  adds  to  our  store  of  knoxvledge  ci»ntribiit<*> 
directly  or  indirectlx  t<»  our  eventual  abililx  to  learn  the 
si'crets  of  the  I  nixerse.  l  inding  these  freipiencx  band> 
for  radio  astromnny  throughout  the  world  was  a  difficult 
task  because  most  of  the  bands  desired  bv  the  astronom- 
mers  xvere  already  allocated  to  older  and  well  establislnMl 
uses  of  radio.  Nevertheless,  the  (aniference  faced  up  to 
this  challenge  and  adopted  allocations  xvhich  the  repie- 
sentatives  of  the  astronomers  said  xvere  (juite  satisfactory. 

Of  course,  the  advent  of  space  xehii  les  to<jk  jilace  after 
the  U)T7  (.onference.  d  he  necessitx  of  recognizing  that 
frecjuencies  xvould  have  to  be  proxided  for  communi(‘a- 
tions  xvith  space  vehicles  was  soberix  understood  bx  the 
Delegates  to  the  I9.x0  (aniferenci*.  It  is  notmvoithx  that 
even  though  <udy  txvo  countri(*s  are  launching  space 
vehicles  at  the  present  time.  Delegates  of  all  countries 
were  eager  to  understand  this  problem  and  to  coojierate 
in  its  solution.  As  a  result,  tbe  l9.o9  Radio  d'reatx  speci¬ 
fies  certain  freijuency  bands  for  sjiace  research  communi¬ 
cations.  The  Conference  went  even  further  and  recognized 
that  a  sjiecial  Conference  may  be  necessary  as  early  as 
I9r).d  to  jirovide  frequency  bands  for  sjiace  communica¬ 
tions  satellites,  that  is.  sjiace  vehicles  which  act  as  relax 
stations  for  transoceanic  communications,  relaxing  of 
broadcasting  programs,  and  so  forth. 

The  United  Statens  is  using  radio  in  manx  wavs  to 
further  its  national  objectives  and  to  su|)porl  its  general 
economx.  (Considering  the  tremendous  stake  that  it  has 
in  the  use  of  radio  throughout  the  specti’uni  and  the  po.s- 
sible  adverse  effects  which  could  have  resulted  from 
decisions  of  this  (Conference,  we  can  sum  up  bv  savinii 
that  our  o|)|)orlunities  to  enjoy  the  manx  benefits  of  radiif 
will  be  maintained  under  the  new  radio  tieatv.  From  everx 
point  of  view,  the  treaty  jiroduced  bv  the  Conference 
will  benefit  nations  generallx. 

'Phe  Delegation  which  represented  tlie  United  .States  at 
the  19.S0  Conference  was  conijirised  of  both  (jovernment 
and  industry  representatix es.  all  undiu  the  direction  of  the 
Dejiartmenl  of  State.  Of  the  Government  members,  those 
from  the  military  serv  ices  olaved  key  roles,  d'he  principal 
spokesman  for  the  I  nited  States  on  the  Freijuency  Alloca¬ 
tion  Committee  as  well  as  the  I  .  S.  sjiokesmen  on  several 
of  the  Winking  (doujis  rejiorting  to  the  Freijuency  Allo¬ 
cations  Committee  ^ue  o^icers  or  civilians  from  the 
Dejiartments  of  the  Armx.  Navy  and  Air  Force. 
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1  HK  COM  Ml  NK.MIO.NS  SXSTKMS  of 
four  new  Nike  missile  batteries 
located  near  \\  ilmiii^ton.  Felicity  and 
Oxford.  Ohio  and  Dillshoro,  Indiana 
ha\e  been  actixated.  All  four  bases, 
which  form  |)art  of  the  (jiicinnati 
Air  l)efen>;e  Ooimnand.  are  e()ui|)|)ed 
to  launch  the  Nike  Ajax  and  the  Niki* 
Hercules  missiles.  Purjiose  of  the  sites 
is  to  «uard  Ohio’s  southwestern  in- 
dusl rial  com|)lex. 

Ixejiresentalix t*s  of  the  Second  I  ..S. 
A  mix.  the  Armv  Air  Defense  (’oni- 
mand.  the  .Strategic  Air  (iomniand. 
Odice  of  (dvil  Defense,  the  executixe 
and  le^dslative  branches  of  state  and 
local  liovernments  attended  cere¬ 
monies  marking  the  activation  of  the 
communications  sx stems,  (mest  of 
honor  and  chief  sjieaker  was  Flare 
F.  \\  illiams  of  Marion,  juesident  of 
(General  l  elejihone  (.'oni|)anx  of  Ohio, 
the  coinjiany  res|)onsihle  for  instal¬ 
ling'  the  communications  systems  for 
the  three  Ohio  sites.  1  he  Southern 
Indiana  Peleiihone  (d)ni})any  installed 
the  site  at  Dillshoro. 

In  his  remarks.  Mr.  Williams 
staled.  **rhe  installation  of  the  Nike 
sxstem  in  southwestern  Ohio  xxas 
conijileted  in  record  time  and  it  was 
onix  throu'rh  the  coo|)eration  and 
su|)|)ort  of  the  f  ifth  Missile  llattalion. 
5()th  Artillery  and  other  branches  of 
the  .Army  involved  that  we  were  able 
to  coni))lete  our  jiliase  of  the  new 
installation  also  in  record  time.  I 
can  only  oiler  the  hijihest  firaise  for 
the  excellent  working  relationshij) 
which  we  have  had  with  the  (dnein- 
nati  Air  Defense  Command  Head- 
ijuarters  in  W  ihnington. 

**As  most  of  you  may  know  (General 
Tele()hone  (d)ni))anx  of  Ohio  is  jiart 
of  the  (General  dVle|)hone  &  Fdectron- 
ics  (mu))..  a  ra|)idly  ex|)anding  organ¬ 
ization  with  domestic  ojierations. 
xvhich  now  includes  more  than  dO 
manufacturing  jilants  and  24  labora¬ 
tories  in  addition  to  dO  domestic  tele- 
|)hone  o|)erating  subsidiaries,  serving 
.d.d(M)  communities  in  .41  states,  in¬ 
cluding  Alaska.  Just  recentlx  Donald 
C.  Power.  (il&F  (diairman.  an- 
nourict'd  that  Sylvania  Klectric  Sys¬ 
tems.  a  division  of  Sxixania  Electric 
Products.  Inc.,  has  been  assigned 
oxer-all  resjxmsibilitx  for  coordinat¬ 
ing  the  1  iroad  defense  sxstems  man¬ 
agement  of  the  various  (Fl't^E  subsidi¬ 
aries.  Ibis  new  organizational  con- 
ce|)t  has  been  designed  to  meet  both 
sjiec  ialized  military  recjuirenierits  and 
tin*  ex|)anding  technology  of  elec 
trollies — a  defense  business  vxhich  is 
exjiected  to  double  in  the  next  five 
xears. 

”W  e  are  genuiin‘lx  jiroud  to  be  a 
j)art  of  Ibis  1  nited  Stales  \rnix  (dn- 
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Putting  communication  facilities  Into  service  for  the  Nike  command  post  at  Wilmington  are 
L  to  R:  Lt.  Col.  C.  R.  Arvln,  Chief  of  Cincinnati  Defense  Area  Command;  R.  Gibson,  Assist^ 
ant  to  Ohio  Governor  Michael  V.  DiSalle;  Col.  M.  Bywater,  Div.  Cmdr.  of  Clinton  County 
APB;  Wm.  Oertel,  Exec.  Dir.,  Ohio  Newspaper  Assoc.;  Bates  Harcum^  Mayor  of  Wilmington 
and  Clare  E.  Williams,  President,  General  Telephone  Co.  of  Ohio. 


(  innati  Air  Defense  (dmmiand.  .  .  . 
the  (dinton  (d)unty  Air  Force  Base 
.  .  .  and  this  great  community  of 
W  ihnington  which  in  our  o|)inion 
has  a  tremendous  |)otential  for  com¬ 
munity  and  industrial  dexelo|)ment.*" 

Mr.  Williams  em|)hasized  that, 
“every  American  adult,  cixilian  or 
military,  should  have  a  direct  interest 
in  and  should  su|))n)rt  local  and  na¬ 
tional  defenses.  This  Nike  sxstem  is 
a  jirotector  of  the  homefront  and  is 
an  asset  to  the  southwestern  Oliio 
a  rea.* 

Ideutenant  (d)lonel  (diaries  H.  \r- 
x  in.  commander  of  the  (dneinnati  Air 
Defense  (dimmamb  .dth  Missile  Battal¬ 
ion.  Sbth  Artillery  Dix  ision.  jiaid 
tribute  to  (General  Tele|)hone  for  its 
coo))eration  in  establishing  in  record 
time  the  radio  and  teIe|)hone  systems 
for  the  area. 

"‘In  this  day  and  age  the  defense 
commander  relies  entirely  on  the 
electronic  eye  of  radar  and  communi¬ 
cations  sxstems  to  Hash  instant  xxarn- 
ings  and  orders,  (ione  are  the  days 
of  couriers,  dispatches,  nia))S  and  re¬ 
connaissance;  time  is  of  such  im|)or- 
tance  that  information  must  be  re-' 
c  eixed.  exaluated  and  disseminated  at 
once. 

**W  ith  oui‘  radar  sc'reen  stretching 
from  the  Arctic  (drcle  down  to  exerx 


defense  |)ost.  we  iiaxe  our  eyes.  W  ith 
the  radio-tele|)hone  e(|uipment  in¬ 
stalled  and  maintained  by  General 
reIe|)hone  (ionijianx  of  Ohio,  xve  have 
the  ability  to  receive  and  transmit 
intelligence  and  orders  instantly 
throughout  the  North  American  Air 
Defense.  Thus,  xve  are  cajiable  of  en¬ 
gaging  in  an  air  defense  battle  xvithin 
minutes  after  a  xvarning.’’ 

In  briefing  his  guests  on  the  o[3era- 
tions  of  the  base.  (Colonel  Arvin  told 
the  grou|)  that  no  aggressor  could  get 
xvithin  .5(K)  miles  of  this  area  without 
i)eing  seen  on  the  radar  screen — and 
subse(|uentlx  “killed”  by  a  Nike  mis¬ 
sile.  Asked  if  a  missile  with  an  atomic 
xvarhead  could  be  launched  from  the 
four  sites  around  (dneinnati,  Colonel 
Arx  in  said  missiles  stored  at  the  bases 
are  ca)jabl(*  of  carrx  ing  such  a  xvar¬ 
head.  “However.”  he  confided,  “I 
cannot  confirm  nor  deny  if  xve  have 
anv  on  these  bases.  * 

riie  local  base  has  a  radar  |)ickup 
area  Hanked  by  W  ashington.  1).  C.  to 
the  east.  St.  Louis  to  the  west.  Detroit 
and  Cleveland  to  the  north  and  Chat¬ 
tanooga.  Tennessee  to  the  south. 

Around  bOO  oHlcers  and  enlisted 
men  ojierate  the  command  post  near 
W  ilmington  and  the  four  Nike  bat¬ 
teries  that  make  up  the  defense  sys- 
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enemy  illaek.  I  hese  underground 
complexes  include  Jauiiching  plat¬ 
forms  which  lift  the  I(]B\Is  to  the 
surface  for  long-distance  firing,  elec¬ 
tronic  control  cer»t(‘rs.  guidance  an¬ 
tennas.  fuel  storage  and  loading  s\s- 
tenis  and  the  essential  interconnect¬ 
ing  tunnels  which  tie  the  various  ele¬ 
ments  of  the  launching  s\stem  to¬ 
gether. 

The  d  iTW  is  the  Air  Force's  sec¬ 
ond  KdTM  Flow  being  de\eloped  and 
produced  for  the  nation  s  defense 
program.  It  is  a  two-stage,  liijuid- 
proptdled  mi  ile  with  a  range  of  at 
least  A.AOO  nautical  miles  at  spee<ls 
in  excess  of  17.000  miles  jier  hour. 
The  Titw  was  the  first  hallistic  mis¬ 
sile  to  ll\  successfully  on  its  initial 
test  Might.  IVhruaiN  6.  lO.'iO. 

riic  fir>l  Trr\.\  siiuadron.  near 


Tiik  \ik  kokck  has  awarded  a  con¬ 
tract  in  the  amount  of  Sol .. ">67. 000 
to  American  Machine  Foundry 
(Company.  According  to  I6igadier 
(General  Don  ('oujiland.  ('ommander 
of  Air  Materiel  (lommamrs  Ballistic 
Missile  (]eiiter,  Los  Angeles.  (Cali¬ 
fornia.  the  contract  calls  for  c(m- 
st ruction  of  36  new  launcher  sxs’umus 
for  the  Air  Force  Titan  Inteicontin- 
ental  Ballistic  Missile. 

Air  Force  olhcials  said  that  th' 
contract  will  he  on  a  cost  plus  incc’i- 
ti\e  fee  basis.  This  new  contract 
brings  AMF's  participation  in  the 
hallistic  missile  program  of  the  Air 
Force  to  some  166  million  dollars. 

AMF  will  produce  and  install  36 
s\st(*nis.  eijuipping  four  siiuadions 
with  nine  operational  launcher  sys¬ 
tems  each.  Ihey  will  he  located  at 
Fllsworth  Air  Force  Base.  Rapid 
(Cit\.  South  Dakota:  Mountain  Home 
Air  Force  Base.  Boise.  Idaho:  Lar¬ 
son  Air  Force  Base.  .Moses  La!-e. 
Washington  i  near  Spokane):  ami 
Ih'ale  Air  I'oice  Base.  MaiNsxille. 
(California  (near  .'^acranuMito  i . 

I  rider  the  new  Than  contract. 
maFiufactui’c  of  the  eipiipment  will  he 
done  at  AMF  s  Titan  Production  Di¬ 
vision  at  (Greenwich.  (Comiecticut  and 
at  the  Buffalo.  \ew  ^  ork  plant.  Field 
engineering  groups  at  the  four  loca¬ 
tions  will  he  f*stahlished  to  install 
and  test  the  l  lTW  launchers. 

l  lTAN  launching  ecpiipment  is  in¬ 
stalled  completely  underground  to 
provide  maximum  protecti«m  against 


Low  rv  ;\ir  rorce  l>ase.  neruei-.  Lolo- 
rado.  should  l>ecome  operational  in 
tht*  summer  of  19()l. 

In  addition  to  this  contratt.  AMF 
built  and  installed  the  original  j)rot(»- 
tvpe  launcher  sv stern  at  Vandenherg 
Air  Foret*  Bast*.  (California,  where  it 
is  presently  uritlt*rgoing  tests.  AMF 
is  also  huiltling.  installing  anti  will 
test  the  thret*  "hlTAN  training  launch- 
t*rs  at  \  antlenht*rg  and  tin*  first  IB 
operational  launchers  at  Lowrv  Air 
For'ce  Base. 

AMF  is  an  associatt*  prime  con¬ 
tractor  in  the  rnissilt*  support  s\slt*ms 
fit*ld.  it  is  also  in\ol\t*tl  in  the  stutiv. 
dt*v elopmt*nt  anti  huiltling  of  launch¬ 
ing  etpjipment  for  the  Atlas.  Min- 
I  TKMW  and  .'■^KMt;i:ANT  missile  pro- 
LMarns. 


titan 


The  elevafed  TITAN  ICBM  check-ouf  missile  shown  in  firing  position 
in  the  underground  launcher  designed  and  built  by  American  Machine 
&  Foundry  Co.  **' 
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}  isil-  to  Okinawa 

Tilt*  folNivvin^  Ifttcr  from  licnjamiii 


VTashington  6,  D.  C. 

Phone:  EXeculive  3-3033 

OFFICERS 

President 

Benjamin  H.  Oliver,  Jr.* 

1st  Vice  President 

Maj.  Gen.  Harold  W,  Grant, 
USAF* 

2nd  Vice  President 

Maj.  Gen.  R.  T.  Nelson,  USA* 
3rd  Vice  President 

Rear  Adm.  Frank  Virden, 
USN* 

ith  Vice  President 
FVank  Stoner* 

5f/»  Vice  President 

Walter  H.  Papenkopf 
General  Counsel 

Frank  W.  Wozencraft 
General  Manager 
W.  J.  Baird 
Secretary 

F,  T.  Ostenherg 
T  reasurer 

W.  Earl  Trantham 
Immediate  Past  President 
Frederick  R.  Furih* 


DIRECTORS 

1961 

Harry  E.  Austin 
(h“orge  1.  H  aek 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Paul  S.  Mirahito 
Peter  Selienk 
Rtibert  C.  Sprague 

1962 

Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
USAF 

Ben  S.  Gilmer* 

Joseph  E.  Heinrich 
John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 
Stephen  H.  Simpson 

1963 

I^onard  D.  Callahan 
A.  F.  Cassevant 
Walter  C.  Hasselhom 
Walter  P.  Marshall 
Henry  J.  McDonald 
A.  L.  Pachynski 
William  L.  Roberts 
Ellerj'  W,  Stone 

1964 

Francis  L.  Ankenhrandt 
Preston  Cortlerman 
E.  U.  DaParma 
(>4‘org<‘  L.  Hall<*r 
(Charles  F.  Horne 
David  H.  Hull 
John  IX  .  Inwood 
Vi  all<*r  K.  MaeAtlaiii 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-officio  members 
of  the  Board  of  Directors. 

^Executive  Committee  Member. 


► 

Af>fr  ( chapter  at  B  kite  Sands 
Missile  Ran^e 

I  mler  the  leader.-liip  <»f  Meail  S. 
Vrlioga-t.  application  for  formation  of 
the  32n(l  chapter  in  the  \»ociation  at 
White  San(i>  AIi>^ile  l{an*ie  ha>  heen 
officially  siilmiitted  to  National  Mead- 
ipiarters.  Seventy-five  applications  for 
memhership  accompanied  the  applica¬ 
tion,  A  proposed  (Constitution  and  By- 
Laws  were  also  snhmitted  for  approval 
of  the  Lxeentive  (Committi’e. 

Dnrinj:  an  or»iani/ation  meetinj:  the 
followin'!  nn*mher-  were  elected  to 
servt*  the  jiroiip:  jiresident.  Mead  S. 
Arhojiast:  1st  vice  president.  (Cantrell 
M.  Daniel;  2n<l  vie’e  president.  Donald 
II.  ILdand;  secretary.  Michael  K.  Hra- 
dv:  treasurer.  (Clarence  M.  Decker. 

Colonel  AV.  .1.  Baird.  AFCE  A  (Ceneral 
Alanajier.  has  advised  the  White  Sands 
Alis.sile  Ban<!e  (Chapter  that  official  ac¬ 
tion  on  their  charter  application  vvonhl 
probably  carry  the  date  of  .Inly  4,  I960. 

Attention  Ham  Operators 

\  new  AF(ClvA  Ham  Radio  Directory 
i"  being  prepared  through  the  courtesy 
of  Bay  K.  Aleyers.  Begional  \  ice  Presi¬ 
dent.  Region  A-  Ray  i<  interested 

in  listing  all  \F(CFA  members  who 
Indd  a  ham  licetise.  he  has  reipiested 
that  all  operat(»rs  who  hav(*  not  previ¬ 
ously  forwarded  tbeir  call  letters  to  do 
so  without  delay.  An  early  response 
will  assure  your  lifting. 

The  b»rm  below  should  be  complet<*d 
and  sent  to  National  Ifeadcpiarters. 


(Call  Lett»*r 


Naim- 


\ddre- 


Firm  or  Militatv  In-tallation 


Title 


Business  Address 
□  IRease  send  me  directory. 


Signature 


II,  ()Iiv«*r.  .Ir..  AF(CFA  National  Presi¬ 
dent.  was  .'-ent  to  (Col.  Fdward  (C.  Cof¬ 
fin.  .Ir..  I  SA.  president  of  the  newly 
formed  Okinawa  chapter,  upon  the  oc¬ 
casion  of  the  visit  of  Henry  T.  Killing"- 
worth  who  oflicially  presented  the 
chapter  charter. 

Dear  (Ccdonel  (Coffin: 

It  is  a  very  opportune  visit  that  Mr. 
Henry  T.  K  il  lingsworth.  Nice  Presi¬ 
dent  of  the  Atnerican  Telephone  and 
Felegraph  (Company  and  head  of  all 
Bell  .System  Long  Lines,  is  making  to 
vour  Island.  He  has  a  very  special  mis¬ 
sion  in  addition  to  his  normal  business 
in  that  part  of  the  world,  and  that  i^ 
to  be  our  AF(CFA  lleadcpiarters  rej)- 
resentive  at  the  meeting  during  which 
y4Hir  chapter’s  charter  will  be  pre¬ 
sented. 

I  would  like  to  have  performed  this 
official  act  myself  or  to  have  had 
(Cohmel  Baird  do  so  but,  because  of 
other  pressure.s  of  the  moment  on  both 
of  us.  it  just  couldn't  work  out  that 
way.  However,  since  Okinawa  is  one  of 
our  outpost  chapters,  it  is  very  appr«e 
priate  to  have  Mr.  Killingsworth.  who 
heads  up  a  far  flung  comnmnications 
system  that  leaciies  into  all  corners  of 
the  globe.  4*ffi( date  in  «Mir  behalf.  Since 
his  organization  brings  man’.s  voic'e  to 
the  nations  the  world,  it  se(*ms  very 
fitting  that  In*  bring  <»ur  Head(piarters‘ 
voi(*e  to  your  chaptt*r. 

Welcome  to  an  organization  that  is 
dedicated  to  a  close  liaison  with  com¬ 
municators  ifi  the  servic(*s  and  in  (dvil- 
ian  life,  so  that  they  can  run  in  double 
harness  with  no  delay  if  our  (Country 
has  the  need  for  them  to  do  so. 

(Congratulations  on  beifig  the  .dlst 
(Chapt<*r  on  our  r(>ster! 

.Sinc«*rely. 

Bkn.i  \mi\  il  Oliver,  .Ir. 

AF('.E4  (.401  vent  ion  tit  Expand 
in  1961 

Due  to  the  tremendous  growth  of  the 
annual  AF(CFA  (Convention,  approxi- 
matt*lv  30  exhibitors  who  wished  to  be 
part  of  the  1960  show  had  to  be  turned 
down.  Many  of  these  refusals  pertained 
to  (dd  and  established  friends  and 
group  m(*mbers  of  AKCLA.  d'o  accom- 
modatt*  this  increase  and  to  allow  for 
additional  exhibitors  for  the  1961  (Con¬ 
vention.  arrang<*ments  have  been  made 
for  the  usual  110  exhibits  at  the  .Shera- 
t(m-Park  Hot(*l.  main  exhibit  ball,  and 
tor  120  exhibits  in  the  Shoreham  Hotel. 

To  accomni'xlate  an  ever  increasing 
audience,  arrangement^  will  be  made 
by  W  ,  (C.  Copp  and  Associates  to  run 
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CBS  LABORATORIES 
PHOTOSCAN  SYSTEM 


PnoTosi’AN,  ii  |•;l(li(•;ll  in  iss;ni(M‘  iiniki's  il 

possible  to  1  l•;msmit  \  isn;il  in I'oi-iinit  ion  ri'uin  ni.-inncd  oi*  nnni;imn‘<l  ;iii*(*r;i  ft 
to  Ltfouiid  r<‘(M‘i\  (*rs  in  seconds,  w  it  Inuit  loss  ol'  d<*t;iil. 

Till*  lii^li  p(‘i*l’onii;in(*e  of  (’RS  L  miok  v'roinKS  Riio'i’oso \n  is  illnst  i*;ite<l 
;d)ov(‘.  t  )n  the  l(‘t t  is  ;in  enl;n’«_!ed  port i(»n  (►!  t he  oi*i«rin;il  ;ieiM;il  photo  wide h 
eov(‘i‘ed  ;in  ;M‘e;i  (»l  sixt y-loni‘ spn;ii*<*  niilrs.  ( )n  the  I'i^ht  is  ;i  portion  of  the 
r(*('onst it ut e<l  pietni'e  ;iltei*  t r;insndssinn  throiiuh  the  l*i lo'roscAX  Syst(*iii. 

( 'Inf/lr H(ft H<f  (  (ir<  <  r  oftiHtrf  \t ml i(  s  ;ire  ;i\  ;dl;d)h‘  ;it  (’RS  1  iAJiOKA'i’OKiKS  on 
lon^'-i‘;in^(‘  systcMiis  development  proLii’.-iiiis  sneh  ;js  Rno'rosc \n.  l*ositions 
toi*  physicists  ;ind  (‘leet  l•ie;ll  eiiuineers  ;ir<‘  im»\\  open  in  t  In*  follow  in**'  d<‘p«ii’t- 
im  iits:  Military  ;md  lndnsti-i;il  Systems;  Ae*msties;md  Mji^neties;  Solid 
Stnt(‘  IMiysies;  ;ind  Xliennm  1'nbe  Physics. 

Pleiise  lorwiird  resumes  in  complete  eontidenee.  or  obtuin  iidditioiud 
in  I'oriim’  ion  by  eont;i<*t  inji  ( ’I  >S  LAnoK'A'i'oiiiiis. 


LABORATORIES 

HIGH  RIDGE  RD.  STAMFORD,  CONN.  •  A  DIVISION  OF  COLUMBIA  BROADCASTING  SYSTEM,  INC. 
You  arc  invited  to  visit  CBS  LABORATORIES  Booth  No.  2523  at  WESCON  Show,  Aug.  23-26,  Los  Angeles. 


4t 


a  coiit  iniieus  litiioiisiiie  shutih'  hiis 
>ervi(e  between  the  two  hotels,  which 
are  just  two  minutes  apart. 

A  samplinjr  of  many  of  the  19T>() 
(lonvention  exhibitors  indicated  a  pret- 
erence  for  this  arranjiement.  rather 
than  bavin*:  scattert'd  exhibit  area> 
throughout  the  Sheraton-Park  Hotel. 

Pi}st  (Convention  Luncheon 

Members  of  the  Washington  (am- 
vention  (amimittee  and  the  staff  <d 
National  Headquarters  were  the  per¬ 
sonal  guests  of  Ciolonel  W.  j.  Baird. 
AKf.'KA  (General  .Manager,  for  luncheon 
on  .lime  lO.  at  the  .Xmiy-Naxy  Town 
(duh.  Washington.  I).  ('. 

Preceding  the  luncheon  (loloncl 
Baird  exjiressed  his  thanks  and  appre- 
ciatiiui  to  the  Convention  Committee 
for  their  (uitstanding  services  and  as¬ 
sistance  in  connection  with  this  year's 
(ionvmition ;  solicited  their  suggestions 
for  any  improvements;  and  announced 
tentative  plans  for  next  year. 

.Members  of  the  (.’onvention  (]om- 
mittee  attending  the  lumdieon  were: 
William  Hulse.  Westinghouse  Klectric 
Corp.;  William  ('.  Copp.  W.  (^.  Copp 
and  A>sociates,  .New  \  ork ;  .lohn 
O'Brien.  Hoffman  Klectronics  (!orp.; 
Dwight  M.  .\gnew.  Washington  \s«.o- 
ciates;  Murrey  Boyar.  National  (]om- 
pany;  .\.  W.  Christopher,  .^ylvaida 
.Klectric  Produi'ts.  Inc.:  .lohn  (dlharte. 
Admiral  Corp.;  W’.  Karl  Trantham. 
Hughes  Aircraft  fa*.:  .lose[>h  B.  Bed- 
man.  Western  I  riion  Telegraph  Co.: 
Krancis  H.  Kngel.  Badio  Cor|H)ration  i>f 
.America;  Percy  (i.  Black.  (General 
Telephone  Service  Corp. 

Also  present  were  Convention  panel 
moderators  Herbert  Bosen.  .National 
Aeronautics  and  .Space  Administration, 
and  Bohert  .S,  Quackenhush.  Polaroid 
('orp.  and  Derek  .Scohle.  \/2C.  l  .SAK, 

( ]on\ent  ion  photogra|)her. 

(Chapter  (Codes  and  Totals 

d'he  following  listing  of  newly  de>ig- 


nated  chai*ter  codes  ( fmind  <»n 

your 

mendiership  card  )  and 

chapter 

mem- 

hership  totals  is  official 

as  of  .I  Illy  I. 

l%(). 

I  nassigned 

AL 

Arizona 

AZ 

106 

Atlanta 

AL 

26.A 

Augiista-Fort  (iord(*n 

AG 

2P) 

Baltimore 

BA 

217 

Boston 

BO 

Mu 

(’ape  (Canaveral 

CC 

1  1 

(.’entral  Florida 

CF 

20 

(diicago 

CH 

M)  1 

(.’incinnati 

Cl 

.71 

Dayton-W  right 

DW 

1  16 

Decatur 

DK 

16.7 

Fort  Monmouth 

F.M 

1.7.7 

Frankfort 

FB 

.76 

Creator  Detroit 

(;d 

01 

(Greater  l.os  Angeles 

LA 

101 

(bilf  (a)ast 

(;(: 

167 

Hawaii 

HA 

170 

Kansas  (a’ty 

KC 

1  1  1 

Korea 

KO 

1  1 

Lexington 

LK 

10 

K(*ndon 

LO 

21  1 

Louisiana 

NO 

02 

{(ContiniK'd  on  64) 
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NEW  >1E^1BERS 

l.istnl  helou  arc  neu'  members  oj  the  Ati'EA  uho 
hare  joined  the  \'<soeiation  during  the  months  of  May 
and  June,  Members  are  listed  under  the  (diapter  uith 
li  hirh  they  are  affiliated. 


Arizona 

James  J.  Lamb 
Frank  T.  Trippi 
Norman  Osmer 
Col.  Fred  M.  Clarke.  Jr. 

Dr.  Paid  K.  illiam> 

SFC  James  W .  Dronillard, 
USA 

Atlanta 

J.  S.  Stone 

Maston  C,  Potter 

I^obert  H.  Dawson 

(ilenn  D.  Henderson 

Col.  Lynn  T.  Hlake 

Hriji.  (ien.  W  illiam  H.  W  i'.e 

Aufiiista-Ft.  (wordon 

M-Sgt.  Pierce  F.  (Hotfelty 
Cmdr.  Robert  L.  (iorless 
SFC  Robert  D.  Dodson 
John  H.  Thias 
M-Sgt.  J.  P.  Sikes 
James  R.  Hopkins 
M-Sgt.  Stephen  Zeman 
M-Sgt.  Lester  R.  (>o<dey 
Sgt.  Homer  L.  Dukes.  Jr. 
Joseph  M.  (ialvin 
John  H.  Liberty 
Rertrand  J.  Lernieiix 
William  F.  Atw<>o<i.  Jr. 

Jack  Ramsey 
'rhoma>  L.  Caiithen 
S-.'^gt.  Frank  ().  Martin 
Sgt.  Frank  .S.  RonainJo 
Xl-J^gt.  John  F.  Kane 
Ceorge  L.  Holt/inger 
David  S.  Johnson 
W  illiam  (L  Arndt 
James  P.  Adams 
W  illiam  W  .  ('ottrell.  J  i . 
William  S.  Little 
William  P.  Reid 
Frank  F.  (ireen 
Alvia  A.  Munloek 
Ralph  Hargrove 
Jcdin  A.  (]ook 
Fwart  Dozier 
John  Danilovich 
Robert  1).  Elijah 

Baltimore 

Howard  T.  Nimick 
Emil  L.  O'Neil 
John  J.  Ragliani.  Jr. 

E.  A.  King 
C.  C.  McMullen 
J.  W'.  C(dvin 
Hodge  Morgan 
11.  N.  Aviles 
Henry  F.  Erfurt 
Edw’ard  R.  W  ilford 
(]W  0  John  R.  Dee 

Boston 

W^allace  E.  Mackenzie 


Rn^M‘11  F.  Hoehn 
Cdr.  Merrill  (lallum 
Robert  A.  Arnold 
Robert  lappini 
Robert  L.  Robar 
Lt.  Col.  Paul  W  .  Karr 
R.  Freedman 
Capt.  John  E.  Fairbank 
(ieorge  F.  Stafford 
(iapt.  Forrest  R.  Ferguson 
riiomas  Tranfaglia 
Robert  W  .  Roas 

Cape  Canaveral 

W  illiam  E.  W  illiamson 

(ieorge  W  .  Tipjiie 

Edward  W'.  Teschke 

W  arren  E.  Rogers 

Ridiert  L.  Ow’ens 

faipt.  Clarence  W.  (»oldey 

W  yendell  H.  Evans 

W  av»*rly  .S.  Rrown 

Dan  W  .  (]usic 

Lt.  (  i.g. )  W  alton  E.  W  elU 

Central  Florida 

John  E.  Hagan 

Chicafio 

Leonard  J.  .Stone 
Eric  L.  Jacobsen 
Allan  Coleman 
Nell  (^»leman 
Edwin  W  .  Ritter 
Thomas  M.  Snow 
\  incent  A.  Ralph 
Ceorge  H.  McEwen 
.lemon  W.  Fari-; 

M.  L.  Devine 
R.  RordiTs 

K.  Hudson 
.lohn  C.  Doyle 
.lames  MacRae 
Irving  1).  Liberman 
Haskell  H.  Sumrall.  Jr. 
Norman  A.  .Slegen> 

.|olm  E.  Morgan 
W.  R.  Tat  man 

Cincinnati 


Dayton  -  W'rif*h  t 

Milan  (;.  Filcik 
Lucille  E.  Althoff 
Lelami  (7  Dirting.  Jr. 
.1.  Thomas  Pattison 
(Gordon  T.  Ahirnada 
.(ierald  L.  (iibson 
William  R.  .Steinberg 
Edward  W\  .Stipek 
Michael  M.  Serikaku 


Decatur 

John  '\\  Re<*\»-> 

Ft.  Monmouth 

(ieorge  C.  Hookei 

Edith  J.  J'eho 

S.  E.  Petrillo 

Lt.  (a>l.  W  illiam  H.  RIalti 

Henry  J.  Tureby 

Frank  J.  Mc(Hinchy 

(ieorge  R.  AOorhis.  Jr. 

2nd  Lt.  Jon  M.  Rell 
Max  E.  Meller 
Lloyd  H.  Manammi 

Greater  Detroit 

(]harle>  Lincoln  Riad\ 

Ro!)ert  E.  W  illingham 
Kenneth  A.  Hazard 

Greater  Los  Angeles 

\  ictor  (i.  RiindM'llow 
S.  M.  W  ills 
Edwin  T.  Halford 
(]huck  Cehrkt' 

\lfred  1).  Langille 

L.  R.  PNeringham 
H.  M.  Watts 
(.'hester  J.  Piott 
Aubrey  Mi'Kinney 
Maurice  E.  Heidbrink 
.lack  R.  Savage 

(hi If  Coast 

William  (L  Hogle 
Crertrude  R.  Harding 
Wallace  R.  Fields 
Ridiert  W’.  (irayson 
.lohn  W  .  .Stephenson 
Alonzo  ().  Rliss.  HI 
1  st  Lt.  Robert  L.  AX  allenma\  er 

Hawaii 

Richard  1).  Waterman 
riiomas  R.  Lewis 
(]dr.  Robert  R.  ('»re(mwond 
(air.  Fred  R.  Hoeppner 
Airs.  M.  Kanoe  Souza 
Maj.  Nolan  1).  .Strickler 
LCdr.  Louis  A.  Sliryack 
Maj.  .lohn  (iregal 
Floyd  M.  Keyes 
Clifford  S.  A  amada 
Moses  11.  Rurrows 
t!apt.  Ward  F.  Hardman 
(A\()-2  Irving  ('itron 
I'-.Sgt.  (Jii'ster  L.  Wilson 
(^apt.  Marie  Lorraine  Killwcy 
.lessie  C.  Lingle 
Willis  R.  (Irowder 
Paul  E.  Wood 

Kansas  City 

(ft'orge  E.  (Jiamber-. 


Alarion  (7  Each 
W  illiam  11.  Massarand 
Maj.  Richard  W  .  Fox 
Maj.  Harvey  R.  Rergman 

l^ondon 

J.  F.  Hitchcock 
Eric  A.  Taylor 
Douglas  J.  (ireen 
LCdr.  Alec  R.  (aiding 
WCOIr.  James  W  .  (Fale 
Maj.  James  (L  (ieary 
Capt.  John  Paydo.  Jr. 

l„ouisiana 

.loseph  .A.  Donnelly,  Jr. 
.lames  .S,  Law 

Montgomery 

Capt.  Oscar  11.  \  «m 
(iottschalck.  Ill 
Lt.  C<d.  William  A.  Maybe\> 
Alvin  (’.  Frizzell.  .Ir. 

W  illiam  M.  Craven 
(ieorge  L.  W  hite 
FJijah  .1.  Riggerstaff 

York 

W  .  Neuser 

J.  Rrian 

r.  L.  .|ac<d)son 

Roger  W  .  Hubbell 

David  (’.  Flanigan 

H.  Schubert 

Paul  .1.  Larsen 

.1.  Ruston 

AI.  Sullivan 

J.  A.  Regan 

R.  A.  Shea 

R.  P.  AA  akeman 

.lohn  Folinus 

Edwin  V.  DePanna 

LCdr.  Harold  E.  AAalther 

.1.  E.  Dingman 

.1.  H.  Felker 

Ricliard  E.  James 

Raymond  W.  Rristol 

(7  A.  Armstrong 

(7  (iriswold.  Jr. 

Edward  J7  Mi'Rride 
AA  ait(*r  I ..  (iustav  son 
.lohn  AA  .  Spargo 

M.  L.  Fuchs 
.1.  1).  A'an  Der  Acer 
Ray  R.  Pardo 
(iordon  K.  Reynolds 
Leonard  AA.  Helke 
Leon  A.  AAortman 
Ri(‘hard  T.  Fr(*thingham 
W 7  H.  F  rancis 
Donald  .1.  S.  Me  ten 
Harold  C.  1)0'.'. eld 
.1.  E.  Nicholson.  .)r. 

E.  E.  Ferguson 
II.  Rapaport 


Everett  \A7  Lee 
.lohn  F.  Kilfoil 
Ernest  J.  (darke.  Jr. 

Lt.  (7)1.  Otis  K.  Mushni'-h 
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(.'dr.  Paul  P.  Tr\inr 

A.  K.  Praij: 

Karl  Pollin> 

Stuart  Meyrr 

JSttrih  (Carolina 

Howard  \.  (faskill 
('apt.  \\  illiam  (P  Dill.  Jr. 

JSftrth  Texas 

Hill  J.  \\  iridrr 
Jauu*>  F.  Kano 
William  il.  Parkor 
Ko-tpr  L.  llolnips.  Jr. 

IJohert  K.  llalvorsou 

Kalpli  M.  Po<d 

(ad.  Manupl  Fernando/ 

Dan  M.  Kirhy.  Jr. 

ISorih eastern  I’n iversity 

lluhert  Frne>t  Holley 

IS  or th  west  Florida 

Harry  A.  Harl 
L.  F.  Haldwifi 

Okinawa 

Nels  W  .  W  illaMui 
Matliew  K.  Baldwin 
J<»lin  Adler 

('filbert  K.  (iordoro 

John  b'.  B<»wles 

Isamu  »ii;.':a 

1st.  Ft.  Boyd  F.  Dailey 

Farle  N.  Dotson 

James  W  .  Turn  a 

Ft.  (i<d.  .Sam  A.  Drew  w  in 

'riioma^  J.  (Cavanaugh 

Walter  C.  Piemme 

John  (i.  Moses 

(]apt.  Hoyal  Fitchelt 

William  W.  Fdwards 

Norman  W'.  Pinney.  Ji. 

W  illiam  (F  .Skinner 
John  1).  Hieks 
W  illiam  .Spillane 
Ft.  Col.  Favvson  P.  Wytim- 
Jack  CF  B.  Billstone 
Justin  Wentworth 
W  alter  F.  Sepp 
Hobert  M.  .Sterrd»*rg 
1st.  Ft.  Richard  F.  Fislior 
(.’apt.  William  F.  (a>b*man 
Douglas  F.  (iarten 

C.  W  .  Axsoni 

(]ol.  Fdward  (.’.  (.’oirm.  Jr. 
Ralj)h  F.  W  itsiepe 
W  illiam  F.  W  ebl) 

Maj.  Bruce  IF  Riley 
\orbert  A.  Manfroi 
T.t.  (.'ol.  Russell  IF  Mark« 
Duane  F.  \  (d/ 

Donald  W.  Paxton 
(Fifft.  W  alter  F.  W  ilker^on 
Fdward  NF  (Jirisp 
Harold  IF  Huth 
John  Holoviak.  Jr. 

T.t.  Col.  Alden  \  an  Bu^kirk 
Russel  P.  Doering 
Arnold  D.  Reicher 

Oranfie 

Owen  1).  McFachern 
Fred  F.  Baetzman.  Jr. 

James  F.  .Spence,  Jr. 
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Faris 

Maj.  John  F.  Mills 
Maj.  (fcn.  Robert  K.  Taylor 

Philadelphia 

Richard  M.  Fiedditig 
Jack  .Scaring 
Harry  Johnson 
Vritz  Rice 
F.  J'ucker 

.lose  ph  .M.  Hertzberg 

M.  F.  Harris 

Fewis  Fe[)ofsky 

Philip  F.  .Spindcll 

Theodore  B.  A  it  ken 

W’.  A.  .Scott 

T.  1).  Conrad 

A.  Fouis  (lharny 

M.  J.  .Shapp 

Bert  Wolf 

James  Forgey 

Harry  Jackson 

Fdward  \erner 

Brig.  Cen.  Flnier  F.  Fittcll 

J.  IF  .Sidebott«>m 

(F  Cllrnan 

Raymond  Daly.  Ji. 

Rocky  Mountain 

.lohn  (].  Kinney 
Raymond  I'.  Herath 
(]a|>t.  Fugene  (].  Karr 
W  illiam  J.  J'hornton 
.S.  F.  Ctsey 
\  irginia  F.  \ug<*nt 
Capt.  Je»se  F.  Miller 
Maj.  James  1).  Abbott.  .Ir. 

W  illiam  (.’.  .SptMicer 
Patrick  J.  .Smid 
I  r-ula  Arrington 
Frnelie  B.  Janies 
John  C.  Keyser 
J'hornas  P.  Seller 
(Fi[»t.  James  IF  .Sheldon 
\rthur  1).  Watt 

Rorne-Vtica 

\lfred  F.  .Smith 
Jos(*i)h  A.  D*Ag(»>tino 
(ieorge  F.  Baldwin 
Richard  A.  Mathews 
Ft.  (]<d.  D<mald  \.  Ibdgcr 
FIUw(»rth  F.  (.’hescbro 

San  Diefio 

(ieorge  W  .  McCdnley 
Michael  Oliver 
Richard  Myers 
J.  W\  .Short 
J.  IF  (dantvalh-v 

O.  S.  Olds 

C.  H.  Gottwald 

P.  C.  Hickerson 
F.  (F  Uhl 

\.  (.’ordner 

San  Francisco 

Richard  F.  J'eshera 
M.  J.  Si.ul 
Robmt  WF  W  eishar 
IF  F.  Bowman 
Robert  F.  Williams 
Rodney  J.  (.’ampbell 
Charles  F.  Meyer 
\orman  N.  Fpstein 


Sfin  Juan 

Ronald  Conway 
Oscar  Reinosa 

Santa  Rarhara 

Kenneth  F.  Kaatrud 
Donald  F'.  Barr 
Marvin  F.  Fors 
Fdwin  A.  Fast  berg 

Scott-St,  Louis 

J'-.Sgt.  Fugene  W  .  Anacker 
Capt.  Thomas  F.  Bond 
(Fipt.  William  G.  WF>rk 
Ibdjert  P.  Bruns.  Jr. 

Fred  M.  \dler 

Seattle 

Clark  C.  (F'll 

South  CMrolina 

Carlton  F.  Jasch 

1st  Ft,  (fCorge  W.  .Schicehauf 

Harry  .Suber 

Siuith  Texas 

Bob  J.  .Simpson 

Maj.  Frederick  F.  Fynch 

Southern  (Connecticut 

.lohn  Antoniazzi 
.lames  J.  ('orle^^ 

Neil  M.  Blair 

Syracuse 

(]lart‘  F.  Frisbie 
Fvrian  P.  Duck 
lb  •rmann  CF  IbdTmann 
J'.  Frankel 
Ro  IxTi  H.  Wil  son 
Henrv  M.  Tayl  or 
Ronahl  F.  Fix'her 

T inker-Oklahonia  (City 

Hal  1).  ('arpenter 
William  W.  Worthy 
Paul  (f.  .lones 
.bdin  11.  P  appas 
Dalton  P.  Ad  am^on 

T  okyo 

\l\in  F.  Boyd 
('harles  W.  Fatta 
Fdward  .1.  Donovan 
Roderick  F.  Park 
(i era  Id  F.  (irav 
.lames  W’.  (i  ill  is 
Maj.  ^  oshio  Hana(»ka 
Ft.  C(d.  D(  mglas  W  .  (.’amp 

W  ashiufiton 

.lames  W.  ()ls<m 

Rear  Adm.  (Firlet(m  Hoffner 

Frank  J.  Kelly 

.loseph  O.  Oster 

Ray  T.  Prout 

(Fir.  Richardson  Phelps.  .1  r. 
F.  M.  Ryan 
(Jiarh's  A.  Parry 
W  illiam  .S.  Albert> 

Irwin  .S.  Xoland 
Fthel  F'.  (lonlisk 
H.  F.  McCallick 


\  .  r.  Packeidiam 
W  .  A.  Fllinghaus 
Fester  F.  Birchler 
Rose  Marie  Tayloi 
W  illiam  IF  Fupton 
Arthur  (F  W  eid 
Charles  B.  RaybiK'k 
.1.  P.  (Jiamber'- 
F.  F.  Becker 
.S.  M,  Benb>rd 
Walter  A.  Fenkaili' 

Ralph  J'.  Briggs 
Maj.  (diaries  Kittell 
Mai.  Alfreil  1).  Blue 
.Sydney  F.  llogertoii 
Col.  Basil  IF  P.  Barne. 
(.'h.arles  F.  Irvin 
Robert  (icier 
(difford  M.  Keating 
Francis  A.  .Icvvctt 
\  .  M.  .Scttcrindm 
I'.  F.  Powers 
1),  H.  .Stein w<*g 
Fdward  F.  (Fmklin 
(Fipt.  (iilTord  (irangc 
Rolicrt  .S,  .S«dlars 
Fn>.  Fee  Allen  Halim  an 
R.  F.  Hensell 
R.  F.  \nk»*r^.  .Ir. 

B.  (;.  Ha  gaman 
I'.  IF  Harper 

F(]DR.  Howard  .1.  (.urti- 
Maj.  Ab’xander  B.  Komoro^ke 
.lohn  W  .  Manniv 
F(.’DR.  .lohn  .1.  Doiiglu  rtv 
Feonard  .1.  William'- 
.lames  (].  Fr»*eman 
Ro  llo  \.  \  orgaa rd 
.lohn  Fenkey.  HI 
.less  Monroe.  Jr. 

David  F.  CoddingtoM 
Martin  F.  Randier 
R.  F.  Po'thiiaor 

d'homas  C.  (.’hi^nell 
(iomer  1.  McNeil 
Michael  .Stanley 

Members  at  Lar^^e 

W  illiam  C.  Mercer 
Paul  \.  Froemming 
C<d.  (dien  ^  lien 
Neil  11.  Bradley 
Fdwin  (F  PauF 
Feonard  IF  Clark 
(iordon  A.  Dunagan 
I  luMnlore  d'ovvey 
Ft.  (.’(d.  Marv  in  A.  W  alker 
M-.Sgt.  'rrunian  F.  Turner 
1).  1),  V  an  DeW  alker 
W  .  N.  W  yer 

Ft.  (  j.g.)  Bernard  .S.  Reifmciei 
(.’apt.  Arthur  .1.  W  illis 
Ft.  (Fd.  (diin  Kiiang-llan 
F(.’dr.  Herhert  F.  Davie> 

R.  W.  Moss 
F.  (i.  .Sturgill 
Fynwood  F.  Fay 
d'ed  F.  .Simpson 
l.iicien  F.  Rawl^ 

Fdward  B,  F.a>t 
Donald  F.  (Firpeuter 
(diaries  .S.  Carney 
Ing.  (iiuseppe  Gommeldini 
\.  Murphy 

C.  A,  White 
R.  d'homas 

(Fipt.  Read  C.  Faston 
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AFCdA  Sustaining  and  Group  Members 


Communications — Electronics — Photography 


Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association. 
By  their  membership  they  indicate  their  readiness  tor  their  share  in  industry's  part  in  national  security.  Each  firm  nominates  several 
of  its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Sustaining  Members 


American  Telephone  &  Telegraph  Co., 
Long  Lines  Department 
Cook  Electric  Co. 

General  Electric  Co.,  Defense  Electron¬ 
ics  Div, 

International  Telephone  & 

Telegraph  Corp. 

New  York  Telephone  Co. 
estern  Electric  (>>.,  Inc. 


Group  Members 


Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Associated  Electrical  Industries  Ltd. 
Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 
Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Corp. 
Bendix  S  •ystems  Division,  Bt'iidix  Corp. 
Bliley  Electric  Co. 

British  Thomson-IIouston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 

Budd  Lewyt  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadeasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Corp. 

Decca  Navigator  Co.  Ltd. 

Designers  For  Industry,  Inc. 


Developmental  Engineering  Corp. 
Diamond  diate  lelephuiie  Cu. 
Dictaphone  Corp. 

Du  Kane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 

General  Communication  Co. 

General  Telephone  &  Electronics  Corp. 
Gilfillan  Bros.,  Inc. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Ilazeltine  Electronics  Division, 
llazeltine  Corp. 

Ileinemann  Electric  Co. 

Hoffman  Electronics  Corp.,  Militarv' 
Products  Div. 

Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  &  Supply  Co. 
Kleinschmidt  laboratories,  Inc. 
l/eich  Sales  Corp. 

Lenkurt  Electric  Co. 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magna  vox  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 

Martin  Co.,  The 

Materiel  Telephonique  Co. 

IVIcCoy  Electronics  Co. 

Melpar,  Inc. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
Mycalex  Corporation  of  America 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northrop  Corp. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  A  Merritt  Co. 

Pacific  T<*1eT»hAne  A  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communication*  Engineers.  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 


Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Radiation,  Inc. 

Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 

Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Rarno- Wooldridge,  Division  of 

Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  instrument  Corp. 

Republic  Aviation  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Ryan  Aeronautical  Co. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marcharit  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  A  Television 
Engineers 

Southern  Bell  Telephone  A  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp.  . 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  A  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  The 
Telectro  Industries  Corp. 
Tele-Dynamics  Div.,  American  Bosch 
Arma  Corp. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co.  " 

Varian  Associates 
Waterman  Products  Co.,  Inc. 

W’ebcor,  Inc.,  Government  Division 
W’est  Coast  Telephone  Co. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Westrex  Corp.,  a  Division  of  Litton 
Industries,  Inc. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 


REGIONAL  VICE  PRESIDENTS 

Region  A:  G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey. 

Region  B1:  George  C.  Rueh!,  Jr.,  Electronic  Aids,  Inc.,  2118  St.  Paul  Street,  Baltimore,  Md.  Delaware,  District  of  Columbia, 
Maryland,  Eastern  Pennsylvania  and  Virginia. 

Region  B2:  Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania. 

Region  C:  W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee. 

Region  D:  Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkansas. 

Region  E:  Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Region  P:  Ray  E.  Meyers,  717  Anderson  Way.  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington. 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 

ARIZONA:  Pres.— Lloyd  Snapp,  General  fCANSAS  C/TY;  Pres.— G.  D.  Meserve,  62 1  I  ROCKY  MOUNTA/N;  Pres.— Col.  Howard 
Analysis  Corp.,  P.  O.  Box  766,  Ft.  Hua-  West  55th  St.,  Mission,  Kansas.  Sec. —  S.  Gee,  3010  Maireland  Rd.,  Colorado 

chuca,  Ariz.  Sec. — Lt.  Col.  J.  C.  Mcln-  R.  P.  Baker,  Southwestern  Bell  Tel.  Co.,  Springs,  Colo.  Sec. — Maj.  C.  W.  McKel- 

tyre,  151  A.  Grierson  Ave.,  Ft.  Huachuca.  6500  Troost,  Kansas  City,  Missouri.  vie,  Hq.  ADC,  Ent  AFB. 


S.  Gee,  3010  Maizeland  Rd.,  Colorado 
Springs,  Colo.  Sec. — Maj.  C.  W.  McKel- 
vie,  Hq.  ADC,  Ent  AFB. 


ATLANTA:  Pres. — Col.  Kirk  Buchak,  Signal  KOREAN:  Sec.  —  William  L.  Wardell,  OEC,  ROME-UTICA:  Pres. — Murray  Socolof,  811 


Sect.,  Hq.  3rd  Army,  Fort  McPherson,  Ga.  RD-CD,  APO  301,  S.  F. 

Sec. — M.  S.  Butler,  c  o  Bell  Tel.  &  Tel.  Co.,  LEXINGTON:  Pres. — Maj.  K.  J.  Holmes, 


972  Peachtree  St.,  N.  E.,  Atlanta. 

AUGUST A-FORT  GORDON:  Pres.— Francis 
A.  Saxon,  Georgia  Power  &  Light  Co.,  713 
Broad  St.,  Augusta,  Ga.  Sec. — Orian  Nie- 
huss.  So.  Bell  Tel.  Co.,  937  Greene  St., 
Augusta. 


Lexington  Signal  Depot, 
Sec. — E.  W.  Galins. 
LONDON:  Pres.— Lt.  Col. 


Lexington,  Ky. 


Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 

SACRAMENTO:  Sec. — Capt.  Robert  Me- 
Morrow.  951  La  Sierra  Drive. 


MAAG-UK,  Box  28,  FPO,  NY,  NY.  Sec.—  SAN  D/fGO;-  Pres.— Capt.  John  H.  Allen. 


BALTIMORE:  Pres.  — Cdr.  Bob  Kirsten,  LOU/S/ ANA;  Pres.— Wesley  P.  Massey,  New 
USCG,  U.  S.  Coast  Guard  Yard,  Curtis  Orleans  Pub.  Svee.,  317  Baronne  St.,  New 
Bay,  Baltimore  26,  Md.  Sec. — Thomas  E.  Orleans,  La.  Sec. — J.  T.  Clements.  520 

Thompson,  Jr.,  The  Martin  Company.  Baronne  St.,  New  Orleans,  La. 

BOSTON:  Pres. — Louis  J.  Dunham,  Jr.,  MONTGOMERY:  Pres. — Lt.  Col.  Herbert 
Franklin  Technical  Institute,  41  Berkely  Herman,  Air  Command  &  Staff  College, 

St.,  Boston,  Mass.  Sec. — William  Melan-  Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 

sen,  Cambridge  Thermionics  Corp.,  447  3549  Cloverdale  Rd.,  Montgomery,  Ala. 

Concord  Ave.,  Cambridge.  NfW  YORK:  Pres.— Henry  R.  Bang,  New 

CAPE  CANAVERAL:  Pres.— Hubert  N.  York  Tel.  Co.,  140  West  St..  N.  Y.  7. 


Lt.  Col.  S.  B.  Hunt,  CINCNELM  Staff.  USN.  Navy  Electronics  Lab.,  San  Diego 
Box  6  FPO  NY  NY.  52,  Cal.  Sec. — Paul  Vasquez,  3165  Pacific 

)U/SMNA:  Pres.— Wesley  P.  Massey,  New  -  u  .  <•  l 

Orleans  Pub.  Svee..  317  Baronne  St.,  New  Schnoor, 

Orleans,  La.  Sec.— J.  T.  Clements.  520  *  ^eL  Co..  140  New  Mont- 

Baronne  St..  New  Orleans,  La.  S*"  Franc|Sco  5  CaL  Sec- 

n  I .  I  LI  L  Elmo  Simmons,  Pacific  Tel  &  Tel.  Co.,  140 

ONTGOMCRY:  Pres.-Lt.  Col.  Herbert  Montgomery  St..  San  Francisco  5. 


Orleans,  La.  Sec— J.  T.  Clements.  520 

Baronne  St..  New  Orleans,  La.  S*"  Franc|Sco  5  CaL  Sec- 

n  I .  I  LI  L  Elmo  Simmons,  Pacific  Tel  &  Tel.  Co.,  140 

MONTGOMERY:  Pres.-Lt.  Col.  Herbert  ^ew  Montgomery  St.,  San  Francisco  5. 

Herman,  Air  Command  &  Staff  Col^ge,  SAN  JC/AN;  Pres.— Clyde  Dickey,  Porto  Rico 
Maxwell  AFB.  Ala  Sec.— Luther  L-  Hall.  Telephone  Co.,  P.  O.  Box  4275,  San  Juan. 

3549  Cloverdale  Rd.,  Montgomery.  Ala.  p  p  Sec._Albert  R.  Crumley.  Jr..  Crum- 

NEW  YORK:  Pres. — Henry  R.  Bang,  New  |ey  Radio  Corp.,  Box  10073,  Caparra 

York  Tel.  Co.,  140  West  St.,  N.  Y.  7.  Heights,  San  Juan. 


Sturdivant,  297  Ellwood  Ave.,  Michigan 
Beach,  Eau  Gallic,  Fla.  Sec. — Howard  F. 
Blackwood,  P.  O.  Box  1046,  Eau  Gallic. 

CENTRAL  FLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — William  L.  McGuire, 
Automatic  Electric  Co..  Box  35.  Northlake, 


^loveraaie  i^o..  ivionTgomery.  Mia.  p  p  Sec._Albert  R.  Crumley.  Jr..  Crum- 

EW  YORK:  Pres. — Henry  R.  Bang,  New  |ey  Radio  Corp.,  Box  10073,  Caparra 

York  Tel.  Co.,  140  West  St.,  N.  Y.  7.  Heights,  San  Juan. 

N.  Y.  Sec. — Thomas  Brown  IV,  New  York  SANTA  BARBARA:  Pres. — RAdm.  Clarence 
Tel.  Co.,  2011,  140  West  St.,  N.  Y.  C.  Ray,  63  Manzanita  Lane,  Star  Route, 

7,  N.  Y.  Santa  Barbara,  Cal.  Sec. — Walter  W. 

ORTH  CAROLINA:  Pres:— J.  F.  Havens.  Montgomery,  Raytheon  Co.,  P.O.  Box  636. 
Carolina  Tel.  and  Tel.  Co..  Tarboro,  N.  C.  SCOTT-ST.  LOUIS:  Pres.— Col.  David  W. 
Sec. — John  C.  Coley,  Carolina  Tel.  and  Tel.  Baugher,  MOANG,  No.  I  Grant  Road,  St. 

Co.,  517  Hay  Street,  Fayetteville,  N.  C.  Louis  23,  Mo.  Sec. — Allan  L.  Eisenmayer, 

ORTH  TEXAS:  Pres.— R.  T.  Shiels,  Ana-  B®*  ^56.  Trenton,  III. 

conda  Wire  &  Cable  Co..  1201  Fidelity  SEATTLE:  Pres.— Cdr.  Leo  J.  Larkin.  Naval 
Union  Life  Bldg..  Dallas  I.  Sec.— Robert  Communications  Station  Seattle,  Seattle 

J.  Novak.  AT&T  Co..  212  No.  St.  Paul  St..  Wash.  Sec.— J.  Alan  Duncan.  6836 

n.iUc  29th  Ave.,  N.  E..  Seattle  15,  Wash. 


Tel.  Co..  2011,  140  West  St.,  N.  Y. 

7.  N.  Y. 

NORTH  CAROLINA:  Pres  : — J.  F.  Havens, 
Carolina  Tel.  and  Tel.  Co.,  Tarboro,  N.  C. 
Sec. — John  C.  Coley,  Carolina  Tel.  and  Tel. 
Co.,  517  Hay  Street,  Fayetteville,  N.  C. 


Sec.  —  Sanford  Levey,  Allied  Radio  NORTH  TEXAS:  Pres.  R.  T.  Shiels,  Ana- 


Cerp.,  100  N.  Western  Ave'.,  Chicago,  ill.  corida  Wire  &  Cable  Co.,  1201  Fidelity 

^ 1 I A  ^ .  ij  o  I  L  ^  cj  J  Union  Life  Bldg.,  Dallas  I.  Sec.““Robert 
CINCINNATI:  Pres. — Ralph  G.  Edwards,  ■  a.,  •  at9.t  oio  k\^  Ci  o...i  c* 

.  .  T  I  f  T  I  101.4  w  Cl  d-  Novax,  AT&T  Co.,  212  No.  St.  raul  St., 

American  Tel.  &  Tel.  Co.,  1014  Vine  St.,  Dalla 

Cincinnati  2.  Ohio.  Sec. — Henry  Lemeur,  . 

1329  Arlington  St.  NORTHEASTERN  UNIVERSITY:  360 

nAVTCkU  \A/DiruT.  0  r-  1  D  u  1  I  Huntington  Ave..  Boston  15.  Mass.  Div, 
»lVrON-WR/GHT  Pres—Col  Robert  L.  p,e,._Albert  V.  Short;  Div.  B:  Fres— 

Salzarulo,  USAF,  I  148  Cloverfield  Ave.,  ii 

D.yton,  Ohio.  Sec—Cecil  Hill,  General  ..I:",?.®'  .  o  rr  •  n 

Electric  Co.,  333  W.  1st  St..  Dayton.  HORTHWiST  FLORIDA:  Pres— Ma|.  Ray 

.  r  I  aa  -aa.-  Kinslow,  USAF,  Air  Proving  Ground  Cen- 

DECATUR:  Pres.--Capt.  Frank  Matz  505  32oist  ABW,  Eglin  Air  Force  Base. 

Nelson  Blvd  Decatur,  III.  Sec.-David  Scc.-Capt.  Roy  L.  Stover.  4751st 

Honn,  659  W.  William  St.,  Decatur.  III.  aBRON.  Box  491,  Eglin  AF  Aux.  Fid.  ^9. 

FORT  MONMOUTH:  Pres.— Dr.  Hans  K.  OKINAWA:  Pres.— Col.  Edward  C.  Coffin 


NORTHEASTERN  UNIVERSITY:  360 

Ave..  Boston  15.  Mass.  Div.  n  ^ 

A:  Pres.-Albert  V.  Short;  Div.  B:  Pres.- 

Harry  Giberson.  ® 

,  ,  ^  lumbia,  S.  C. 


NORTHWEST  FLORIDA:  Pres. 


Kinslow,  USAF,  Air  Proving  Ground  Cen¬ 
ter,  3201st  ABW,  Eglin  Air  Force  Base, 
Fla.  See. — Capt.  Roy  L.  Stover,  4751st 


SOUTH  TEXAS:  Pres.  —  Col.  Hugh  F. 


Moreland,  U.S.A.F.  Security  Service,  San 
Antonio,  Tex.  Sec. — John  D.  Rainbolt, 
Southwestern  Bell  Tel.  Co.,  301  Broadway. 


Ziegler,  213  Perrine  Ave.,  Elberon,  N.  J. 
Sec. — Maj.  Melvin  F.  Werksman,  USAR,  7 
Bauer  Ave.,  Elberon,  N.  J. 

FRANKFURT:  Pres.— Ralph  L.  Prokop, 


USA  Procurement  Center,  APO  757,  N.  Y.  OKANGf;  Pres.— Maj.  Morris  Muse.  USAF. 


GULF  COAST:  Pres.-Lt.  Col.  George  S. 
Walborn,  174  St.  Andrews  FWY,  Biloxi, 
Miss.  Sec. — Leland  E.  Kelly,  104  45th  St., 
Gulfport,  M  iss. 

GREATER  DETROIT:  Pres.— Maj.  Carl  L 
Lisbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  1109  Washington 
Blvd.  Bldg.,  Detroit. 

GREATER  LOS  ANGELES:  Pres  — John  W. 
Atwood,  Hughes  Aircraft  Co.,  Culver  City, 
Calif.  Sec. — Joseph  H.  Goodrich,  Pacific 
Tel.  &  Tel.  Co.,  737  S.  Flower  St.,  Los 
Angeles  17,  Calif. 


ABRON,  Box  491,  Eglin  AF  Aux.  Fid.  ^9.  SOUTHERN  CONNECTICUT:  Pres.— John 
KIN  AW  A:  Pres. — Col.  Edward  C.  Coffin  N.  Higgins,  KIP  Electronics  Corp.,  29  Hol- 

Jr.,  U.S.  Army  Signal  Gp.  RYIS,  APO  331,  |y  PL,  Stamford,  Conn.  Sec.— J.  A.  Leo- 

San  Francisco,  Cal.  Sec. — Thomas  G.  Byrd,  pold.  Dictaphone  Corp.,  375  Howard  Ave.. 

Jr.,  Hqs.  U.S.  Army  Signal  Group,  RYIS  Bridgeport. 

APO  331,  San  Francisco.  SWITZERLAND:  Pres. — Capt.  Gerald  C 

^ANGE:  Pres. — Maj.  Morris  Muse.  USAF,  Gross,  USNR,  Inti.  Telecommunications 

Hq.  Air  Rescue  Service,  Orlando  AFB,  Union,  Geneva.  Sec. — Robert  V.  Lindsey. 

Fla.  Sec. — Lt.  Col.  James  A.  Trutter,  Inti.  Telecommunications  Union,  Geneva 

Radiation  Inc.,  P.O.  Box  6904,  Orlando.  SY RACUSE:  Pres. — Colin  W.  Getz,  New 
\RIS:  Pres.— Maj.  Gen.  Frank  W.  Moor-  York  Telephone  Co.,  108  West  Fayette  St., 
man.  Sional  Div  SHAPF  APO  55  U.  S  Syracuse,  N.  Y.  Sec.— John  G.  Labedz, 


Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter. 
Radiation  Inc.,  P.O.  Box  6904,  Orlando. 
PARIS:  Pres. — Maj.  Gen.  Frank  W.  Moor¬ 
man,  Signal  Div.,  SHAPE,  APO  55,  U.  S. 
Army.  Sec. — Maj.  John  E.  Mills,  7th  Sig- 


Army.  Sec.-Ma'i.  John  E.  Mills,  7th  Siq^  „ 

nal  Battalion,  SHAPE,  APO  55,  U.  S.  Army.  TINKIR -OKLAHOMA  C/TY;  Pres.  — Lt. 
DUII  Arsci  DUi  A.  D  D  u  i  r  c  'Zi  George  L.  Timme,  Jr.,  GEEIA  Rgn., 

ri"'*  I  o®-  i  c!  ■  Tinker  AFB,  Okla.  Sec.-Maj.  John  L. 

Bell  Tek  Co.  of  Pe.,  121  N.  Broed  St..  \a/u  ii  o  j  aa^c  /Kii  D  t*  l 

Phlla..  Pa.  Sec.-T.  D.  Callahan.  Jr..  Bell 

'  '  ^OKYO;  Pres.  —  Col.  Bradford  H.  Wells 

PHILIPPINE:  Pres. --  CWO-2  Robert  L  uSAF  J-6,  APO  925,  S.  F.  Sec.— G.  F 

Cloud,  1961st  AACS  Gp.,  Box  496,  APO  Gray,  RCA  International  Service  Corp.. 

74,  San  Francisco.  East  Office.  APO  323,  San  Francisco. 


HAWAII:  Pres.— Robert  Lowrey,  Hawaiian  PITTSBURGH:  Pres.— Edward  M.  Kliment.  WASHINGTON:  Pres.— A.  W.  Christopher. 


Telephone  Co.,  Box  2200,  Honolulu.  Sec. — 
Francis  Medeiros,  Hawaiian  Telephone 
Co..  1130  Alakea  Street,  Honolulu. 


Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 


Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.  Schroeder 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W. 
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Chapter  News 


Augusta- Fort  Cordon 

A  l»arl»rM|in‘  wa**  lit'ld  in  .May  to 
rai''»*  iiiorifv  fnr  tiu*  .\\var(i>  Fund. 
Ka<  li  yrar  a  monetary  award  is  made 
liv  the  chapter  to  the  ont>tandin^ 
-(■i*  ri(‘e  -tndent  ^radnatinji  frcmi  a  hijili 
school  in  the  (ienlral  Savannah  IJiver 
\  roa. 

riii-  Near  the  award  was  made  to 
llarrv  Siiher.  from  the  Aquinas  Hi'ih 
Sehcud.  Payment  of  S3()()  will  he  made 
h\  the  local  eha|iter  to  (dem>on  (.’olle}ie 
Inward  hi"  fir"t  year  tuition.  Jack 
|{am"e\  and  Thoma"  L.  (lautluMi  were 
runner— up. 

riie  award  was  jrresented  at  the 
final  meet  in*:  of  the  season,  a  rlinner- 
dancc  at  the  Fort  (Gordon  Officers  Open 
Mess.  June  It).  Francis  A.  Saxon,  new 
chapter  [uesiihMrt.  was  introduced  at 
the  meetin*.  Oul'toin*:  president.  I.t. 
(!«d.  Fred  j.  Frank  is  hein*:  tran^fmred 
to  iimuher  station. 

Baltimore 

J'he  regular  rm)nthly  dinner-meet in;^ 
wa-  held  .May  17.  at  the  I  .S.  .Marine 
( .'or  [)s  d'r  aininj:  (.’enter.  First  Kn»:imM*r  in^ 
liatlalion  r.S.NK’IF  (iuesi  speaker  .Maj. 
Oeu.  James  Dreyfus.  Director  of  (!om- 
munication"-Kh*ct ronics.  Joint  (diiefs  <d 
Staff.  Office  of  the  .Secretary  of  Defense. 
"p**ke  t<t  tin*  ().")  merrdiers  and  }:m*s|" 
att*  ndin£. 

1.  Walton  (ioKin.  chapter  president 
iutr*Mluced  the  head  table  jiur'sls  who 
were:  Ft.  (a»l.  James  M.  Joyner,  com¬ 
manding  officer  of  the  O.SMCR  Train¬ 
in':  (Center,  and  Mrs.  Joyner:  Col.  J. 
r.  firadshaw.  Ildc|rs.  I'.S.NK.'.  Chief  of 
( .omrnunicat iou^  and  Fleet ronics :  (.'ol. 
lodjeri  h.  hrost.  Office  of  the  Joint 
(Jiiefs  <d  .Staff,  and  .Mrs.  Frost:  Capt. 
J.  .Skinner,  in  char*:e  of  .Slmre  Coin- 
mirnicat ions,  and  .Mrs.  .Skinner':  .Mrs. 
J.  Walt  on  (advin:  .Maj.  (ien.  Jaine-. 
Dreyfus  and  .Mrs.  Dreyfus:  (o*or'*:t‘  (.'. 
Iiuehl.  Jr'.,  rejiiorial  vice  pre-idenl. 
\K.FA:  (.’dr.  Ifoh  Kirsten,  newly 

eleci<‘d  prrsidrmt  of  tin*  chapter,  and 
Mr-.  Kirsten:  J’re\or'  H.  (dark,  chair¬ 
man  (d  the  hoard  of  the  cha|»ter':  Mrs. 
.|ohn  A.  .Shipley.  r'e<'or<lin*:  secretary 
*d  the  chapter. 

Oerr.  Dreyfus  spokr*  on  Military  (]oni- 
miinications.  which  is  rect*ivinj:  public 
attention  with  the  “increasingly  lar*:e 
'lute  of  the  defense  hudjret  hein*:  con¬ 
sumed  by  the  cornrnunicati*)ns-elec- 
t  ronics  area."  He  pointed  out  that 
"the  identifiable  comrnunieations-<*lec- 
I ronics  procurement  for  next  year  ex¬ 
ceeds  one  billion  dollar.s  for  the  thro* 
services.  The  present  capital  invest¬ 
ment  in  fixed  eornrnunicalions  for  the 
three  military  departments  exceeds  one 
billion  dollar.s.  .  .  .  The  vast  htn‘:-line 
communications  services  that  have  ef- 
ficientfyv  liandlof  the  several  military 
departments  communications  recpiire- 


menls  for  many  yt*ars  are  hein*:  molded 
into  a  sin‘:le  inte»:rated  loni:-line  sy... 
tern  for  the  Dept,  of  Defense.” 

lie  said.  “One  thin*:  the  service  com¬ 
municator  has  to  watch  at  all  times  is 
that  the  de-ire  for  economy  d«)es  n*)t 
brill*:  ab»mt  a  d»**:radat i«m  of  the  "**r- 
\  ice.” 

Chicago 

riie  .May  26  im*etin|:  was  held  at  tin* 
Fleet  ronics  .'supply  Office,  (ireat  Fakt*s. 
III.  (.apt.  IJobert  IF  .\«)rthwood.  com¬ 
manding  officer  of  the  Fleet  ronics  .Sup¬ 
ply  Office  and  a  director  of  the  chapter, 
wa"  host  for  the  evenin*:. 

Prior  to  the  dinner-meetin*:  ‘*.\auti- 
lu'«  I  nder  the  North  lb)le.”  a  mo\ie 
descrihin*:  the  voya*:(*  of  the  famed  sidi- 
marine.  was  shown,  ("apt.  Edward  J. 
Fahy.  assistant  chi<*f  of  the  Hureau  of 
.Ships  for  Desi*:!!  and  Research.  \a\y 
Dept.,  was  the  featured  speaker.  Hi" 
talk.  “Fi»:htin*:  .Ships  and  .Modern  Elec¬ 
tronics.”  outlined  technolo*:ical  ad- 
\ances  made  by  the  Navy  in  the  field 
of  electronics  since  W  or  Id  War  11  for 
both  surface  ships  and  "ubmarines. 

\nother  special  event  of  the  evening 
was  a  musical  pro‘:ram  by  the  world 
famous  Bluejacket  (’hoir  of  the  I  ..S. 
.Naval  Trainin':  Tenter.  Treat  Fakt*s, 

Decatur 

J’he  meetin*:  .May  .'H  was  held  in  tin* 
Officers  .Mess  tif  the  Decatur  .Signal 
Depot.  After  the  fmsiness  meet  in*:  two 
films.  “.Sounds  Familiar”  and  **Hori- 
/.ons  Beyond/’  were  ?hown. 

Greater  Los  Angeles 

File  election  of  officers  and  a  »:ue"t 
speaker  hi‘:hli^hted  the  .May  11  meet- 
in*:  held  in  the  (iolden  Boom  of  the 
.Statler-Hilton  Hotel,  (iuest  speaker  wa> 
.M.  I'.  Johnson,  vice  president.  .Security 
First  National  Bank.  His  talk.  “Busi¬ 
ness  in  1960  W  ill  Be  (b»od  for  the 
Oood  Businessman.”  pointed  up  the 
<i‘:nposts  lookt*d  for  by  major  financial 
institutions  in  analy/in*:  the  potential 
*»f  electronic  and  mi>sile  industrial 
firms. 

Honored  ‘:ue."t  was  .Mid"hipman  Den¬ 
nis  Bathbun.  NBOI'(;.  Fniversity  of 
.Southern  (’alifornia.  I'he  AKT.A  (iold 
.Medal  award  was  presented  to  him  by 
.lames  Bussell  durin*:  a  special  cere¬ 
mony  on  .May  24  for  his  work  in  elec¬ 
tronics  enjiineerin*:. 

Officers  for  1960-()i  are:  president. 
.|ohn  W.  Atwood.  Hujihes  Aircraft  (.<».: 
1st  vice  president.  Bay  F.  .Meyei". 
Fockheed  Aircraft  (]orp.:  2nd  vi<e 
president.  Frank  J.  .Shannon.  Paikard 
Ifell  Electronics  Corp.:  secretary.  .|o- 
seph  IF  Goodrich.  Pacific  JVlephoi'e 
JVle‘:raph  ('o. :  treasurer.  Jay  DeBeau. 
Badio  (^u'poration  of  Americ  a. 

Directors  for  1960-61  are:  John  W. 
In  wood.  Western  Inion  J'ele‘:raph  ('*>.: 


.lame."  (F  Bussell.  Fibra*^copp.  Inc.: 
.lohn  K.  Kni*:ht.  .National  Broadcasting 
(!o. :  David  (F  Soergel.  North  .American 
Aviation.  Inc.:  John  F.  Byrne.  .Moto¬ 
rola.  Inc.:  J'homas  F.  McKnight.  (ilen- 
air.  Inc.:  (diaries  A.  Fallar.  Badi<» 
(auporation  of  .America:  (Jiarles  Mc- 
Guigan.  Western  Electric  Instrument 
(a).:  Feonard  1).  Gallahan.  Gilfillan 
Brothers.  Inc.:  Fester  B.  Daniels.  'Furbo 
Dynamics  (airp.:  Bichard  Fuller.  Ben- 
dix  Pacific:  Foyd  (F  .Sigmon.  Golden 
West  Broadcasters. 

.lohn  W.  Inwood.  fJiarles  FF  Horne. 
(!.  F’.  Kirk.  Jr.  and  Bay  IF  .Meyei" 
were  elected  National  Gouncil  members. 

Fort  Monmouth 

A  salute  to  the  Army  .Signal  (iorps 
wa"  given  at  the  May  .Signal  (]or|)" 
(ientennial  dinner-meeting  held  at 
Gibbs  Hall  Officers  Club.  .Special  guests 
included  .State  .Senator  and  Mrs.  Bich¬ 
ard  B.  .Stout.  Monmouth  (.’ounty  F"ree- 
holder  Director  .loseph  (F  Irwin  and 
Mrs.  Irwin  and  (.’ol.  William  Blair. 
ISA  (Bet). 

JF)  celebrate  the  .Signal  Corns  (.’eii- 
tennial,  after-dinner  talks  on  its  past, 
present  and  future  were  yiven  by  Maj. 
Gen.  Herbert  F.  .Scofield.  Chief  of  the 
Procurement  and  Distribution  Division. 
Office  of  the  CJiief  Signal  Officer.  W  ash- 
ington.  and  Dr.  (George  Baynor  Thomp¬ 
son.  (diief  of  the  Signal  (Firps  Histori¬ 
cal  Division.  W  ashington.  1).  C. 

.\"  an  added  feature,  six  enlisted  men 
in  costumes  representing  the  Civil  War. 
.Spanish-.Anierican  War.  World  Wars  1 
and  IF  Korea  and  the  present,  told 
about  ecpiipment  and  experiences  of 
the  periods  they  represented.  Another 
reiire.senting  the  American  Indian,  in 
full  regalia,  was  al."0  a  member  of  the 
Centennial  group. 

Harry  (F  Boss,  chapter  secretary, 
was  toastmaster  for  the  evening. 

Culf  Coast 

Flu*  regular  dinner-meeting  was  held 
June  6.  at  the  Broadwater  Beach  Hotel 
in  Biloxi.  Mississippi.  .Ancil  Arseneau 
presided  over  the  meeting  in  the  ab¬ 
sence  of  Ft,  Col.  George  .S.  W’alborn. 
chapter  jiresident. 

Jack  Heckelman.  Philco  (Corporation, 
wa"  guest  sjieaker  to  the  87  member." 
and  guests.  He  gave  an  illustrated  talk 
*m  the  I'SAF'  AIIUCOM  Modernization 
Program.  “(/uick-F’ix.”  showing  the 
latest  in  new'  developments,  techniiiue.". 
and  eipiipment  in  improving  our  world 
w ide  communications. 

Kansas  City 

Maj.  (Cen.  W .  W  .  Bowman.  (Comman¬ 
der  of  the  83rd  Air  Division,  was  guest 
"jieaker  at  the  June  dinner-meetina 
held  at  the  Richards  (Cebaur  Air  F"orce 
Base  Officers  (Club.  John  B.  Parsons, 
tlivi'ion  manager.  Southwestern  Bell 
{Continued  on  pa^e  55 1 
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ort  (vordott — Members  o'  the 
committee  ‘which  planned  the  successful 
fund  raising  barbecue  held  in  May  are  L  to 
R,  John  Myers,  Jewette  Harris  Goat  Saigon, 
George  Norman  and  Lt.  Col.  Fred  J. 


ISaltiiii<»r(‘ — Pictured  at  the  May  mee*  ng 
of  the  chapter  are  L  to  R;  George  C. 
Ruehl,  Jr.,  AFCEA  Regional  Vice  President; 
Capt.  J.  A.  Sldnner;  Major  General  James 
Dreyfus,  guest  speaker;  Cdr.  Bob  K'--  '^en, 
USCG,  newly  elected  chapter  president; 
J.  Walton  Colvin,  chapter  president-  L*.  Coh 
James  M.  Joyner,  USMC.  This  pictu'-e  Aas 
taken  by  Mrs.  John  A.  Shipley,  reco-'dlng 
secretary  of  the  chapter. 


(»r«‘alrr  — Shown  at  le"  is 

past  president,  John  W.  In  wood  cong'-.^’u- 
latlng  newly  elected  1960-61  president  John 
W.  Atwood.  Also  pictured  Is  Midshipman 
Dennis  Rathbun,  NROTC,  University  of 
Southern  California,  Gold  •  Medal  A/.ard 
Winner  and  Frank  T.  Shannon,  2nd  vice 
president. 


Kati.sas  (lily — Head  table  quests  a*-  *he 
June  meeting,  L  to  R:  C.  E.  Sevier,  Mrs. 
C.  E.  Sevier,  Mrs.  W.  W.  Bowman;  William 
J.  London,  chapter  president,  hidden  by 
Gen.  Bowman;  Maj.  Gen.  W.  W.  Bowman, 
guest  speaker;  Mrs.  London-  Lt.  Col.  G.  D. 
Meserve;  Mrs.  M.  H.  Tyrrell-  M.  H.  Tyme  I. 


— Sealed  at  the  head 
at  the  May  meeting  are,  L  to  R ;  Mr-,.  Sid¬ 
ney  W.  Reese,  wife  of  Southern  Be:  Tele¬ 
phone  &  Te'eqraph  Company's  Alabama 
Chief  Engineer;  William  Keister,  Bel!  Labo¬ 
ratories,  director  of  Switching  Engineering, 
quest  speaker  for  the  occasion;  Mrs.  Herbert 
Herman;  Lt.  Col.  Herbert  Herman,  chapter 
president-  A.  B.  McFerren  vice  president. 
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Pari> — Rear  Admira!  H.  C.  Bruton,  USN, 
standinq,  was  quest  speaker  at  the  June 
meetina.  Also  pictured  from  left  of  RAdm. 
Bru'^cn  are  Mrs.  M,  J.  H.  Ponte,  Maj.  Gen. 
F.  W.  Moorman,  R.  Lucas,  Dr.  M.  E.  Dolo- 
raine  D''.  M.  J.  H,  Ponte.  Mrs.  F.  W.  Moor¬ 
man. 


Kocky  Mounluin — Pictured  at  the  May 
meetinq  are,  L  to  R;  Mr.  Hudqins,  Moun¬ 
tain  Spates  Telephone  &  Teleqraph  Co.,  vice 
president.  Operations;  C.  S.  Ray  Mountain 
States  Telephone  &  Teleqraph  Co.  assistant 
vice  cresident.  Defense  Communications' 
Mr.  McAdams,  Hq  ADC;  Walter  Koch, 
Mountain  States  Telephone  &  Teleqraph  Co., 
president;  Mrs.  Hudgins;  Mr.  W.  E.  Burke, 
Western  Electric  Co.,  vice  president.  De¬ 
fence  pTduc+s  Division,  quest  speaker. 


.Santa  Harhara — Pictured  at  tr.e  ioint 
meetinq  held  May  6,  are  L  to  R:  Hart 
Bellinqer,  president.  Retired  Professional 
and  Business  Men's  Club;  Lt.  Cdr.  Ray  E. 
Meyers,  USN  (Ret.),  AFCEA  reqional  vice 
presioent,  quest  speaker;  RAdm.  C.  C.  Ray, 
USN  Ret.),  president  AFCEA  Santa  Bar¬ 
bara  chapter;  Mayor  Edward  L.  Abbott  of 
San*a  Barbara;  Cdr.  William  F.  Kurfess, 
USN  (Ret.),  commander,  Santa  Barbara 
chapter.  Military  Order  of  the  World  Wars; 
William  S.  Porter,  Chaplain.  Retired  Profes¬ 
sional  and  Business  Men's  Club. 

< Chapter 

ii.imtiniird  from  [xtfic  ) 

'I'rlrplnuif*  (io..  Weslrrii  Missouri  Divi¬ 
sion  and  I.t.  (.’ol.  (J.  D.  Mrsorvf*.  I  K 
(  Kot.  I  wort*  also  special  •iiicsts. 

('»cn.  Howinan  spoke  on  the  Air  De- 
feii'-e  (iofnmaiul  and  the  roll  it  plays 
in  the  defense  of  the  North  .American 
<ontin«Mit.  Me  described  the  p»»ssilde 
effect"  an  all  out  nuclear  attack  would 
ha\e  on  any  continent  of  tin*  world. 

New  York 

The  chapter  had  its  annual  June 
party  at  the  Officers  (]luh.  Governors 
l>land  on  June  I.S.  It  was  a  farewell 
|)arty  for  (]ol.  W  illiam  J<*nnin'is.  Signal 
OfliciM.  First  Army. 

Northwest  Florida 

Forty-one  mend)ers  and  <iuest"  (d  the 
chapter  riathered  on  May  20  at  the  FI 
( ]ompii>tador  IJestaurant.  Pensac(da 
lleach.  Florida  for  a  dinner.  Guest 
s|)(*aker  was  Dr.  Dietrich  E.  Ifeischer. 
head  of  the  Defuirtment  of  Hio-Chemis- 
try  at  the  r..S.  Naval  School  of  .Aviation 
.Medicine.  Fensacola. 

Dr.  Reischer  sfmke  on  “Environmen¬ 
tal  (amditions  in  Space.**  He  showed 
a  film  and  explained  the  intent  of  the 


Froject  Mercury  Projiram.  He  also 
explained  the  effects  upon  manned 
fli*:ht  of  the  Van  .Allen  radiation  belts, 
which  were  discovered  durint:  the  In¬ 
ternational  (ieophysical  A  ear,  and  the 
behavior  patterns  and  other  psycho- 
lojiical  and  |)hysioh>gical  data  that  men 
and  animals  have  encountered  in  simu¬ 
lated  space  flijihts. 

Paris 

The  last  meetinji  for  the  19.A0-60 
season  was  held  at  the  Pavilion  Dau- 
phine  with  85  members  and  jniests  at¬ 
tendin’!.  Chapter  president.  RAdm. 
Henry  ('.  Bruton.  Director  Conununica- 
t  ions-Flectroiucs  Division.  Head(|uar- 
ters.  European  Command,  delivered  a 
talk  on  Nucleai  Submarines.  The  talk 
was  f(dlowed  by  a  fdm  showiii"  a  trip 
of  the  Nautilus  under  the  North  Pole. 

Maj.  (ken.  F.  \\ .  Moorman.  Chief 
.Signal  Officer  SH.APF  was  elected  as 
the  new  chapter  president  for  the  1960- 
61  season. 

Rocky  Mountain 

J  lie  May  18  dinner-meetiii’!  at  (Con¬ 
tinental  Denver  Hotel.  Denver.  (Colo¬ 
rado  concluded  the  19.59-60  formal  nro- 
jiram  for  the  chai»ter.  Mr.  Walter 
Koch,  president.  .Mmintain  States  Tele¬ 


phone  and  Telejiraph  Co.  was  among 
the  honored  guests  present. 

W  .  E.  Burke,  vice  president.  Defense 
Projects  Division.  W  estern  Electric  Co., 
presented  a  fnogram  on  Project  Mer¬ 
cury  to  the  77  mend»ers  and  guests. 

June  11.  mend)ers  and  their  guests 
attended  a  jdcnic. 

San  Diego 

The  chapter  met  in  the  auditorium 
of  Convair  on  May  18.  The  program 
for  the  meeting  was  presented  by  Rob¬ 
ert  K.  Honer.  Manager  of  Electronics. 
(Convair.  He  spoke  on  the  structure 
and  areas  (d  interest  of  Convair  elcv  - 
tronics  and  showed  a  color  film  on 
■■(Convair  Electronic  Facilities.** 

Also  included  was  a  film  on  the  Con¬ 
vair  880  jet  aircraft  and  a  tour  <d  tiie 
area  where  this  new  aircraft  was  seen 
in  variems  stages  (d  assembly. 

The  hdlowing  officers  were  elected 
prior  to  the  program:  president,  Capt. 
John  H.  Allen.  I'SN,  Deputy  Director. 
Navy  Electronics  Lah<>ratory;  first  vice 
president.  (Ceorge  FC.  Pearson.  Head  of 
Patents.  Rohr  Aircraft  Corp.;  second 
vice  president.  W  illiam  R.  Rauth.  Man¬ 
ager  of  FClectronic  Marketing.  Convair; 
s(‘cr»*tary.  Paul  Aasquez.  Market  Anal- 

[(lontinurd  on  page  64) 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


The  Japanese  Ministry  of  Interna¬ 
tional  Trade  and  Industry  (MITI), 
has  modified  the  ban  on  exf)ort  li¬ 
censes  for  radios  with  three  or  more 
transistors  destined  for  the  I  .S.. 
Canada  and  Puerto  Rico,  according 
to  information  received  from  the 
C.S.  Embassy  in  Tokyo  by  the  Elec¬ 
tronics  Division,  Business  and  De¬ 
fense  Services  Administration.  T.S. 
Department  of  Commerce.  The  step 
reportedly  was  taken  to  avoid  finan¬ 
cial  hardship  to  exj)orters. 

MITI  announced  on  Mav  23  that 
licenses  on  such  exports  would  be 
permitted  provided  they  met  all  of 
the  following  requirements:  contract 
concluded  and  letter  of  credit  or  oth¬ 
er  financial  payment  arrangements 
completed  by  Mav  export  ship¬ 
ment  to  be  completed  by  May  31 : 
and,  export  request  in  keeping  yvitli 
1959  level  of  individual  exporter. 

This  action  folloyved  MlTTs  sus¬ 
pension  of  export  licenses  to  the  three 
markets  effective  May  10.  Estimates 
of  Japanese  trade  sources  indicated 
that  export  applications  for  ship¬ 
ments  to  Canada  and  the  T.S.  on  that 
date  ranged  from  7(K).000  to  ROO.OOO 
receivers. 

•  •  • 

Successful  demonstration  of  a  phe¬ 
nomenon  in  the  physics  of  hot  gases 
has  been  announced  jointly  by  the 
Air  Force  Office  of  Scientific  Re¬ 
search  and  Litton  Industries. 

A  series  of  experiments  on  gas 
plasmas  were  performed  yvith  the  aid 
of  an  electromagnetic  plasma  acceler¬ 
ator  which,  at  present,  is  mainly  in¬ 
tended  to  advance  knoyviedge  in  the 
control  of  hot,  ionized  gases  and  t  > 
provide  basic  information  upon 
yvhich  the  design  of  future  propul¬ 
sion  systems  can  be  based. 

Electromagnetic  fields  in  the  de- 
y  ice  act  on  a  gas  in  such  a  manner 
as  to  convert  it  into  a  conductor  of 
electricity  and  to  form  it  into  a 
doughnut-shaped  “})lasnioi(r'  which 
is  trapped  and  accelerated  at  ex¬ 
tremely  high  velocities  within  the 
fields.  Acceleration  takes  place  in  a 
direction  perpendicular  to  the  plane 
<d  the  pi  asmoids  and  is  accomplished 
without  the  loss  of  the  plasmoid 
shape. 

Litton  scientists  explain  that  this 
is  equivalent  to  making  a  smoke  ring 
and  propelling  it  at  speeds  in  excess 
of  250,000  miles  an  hour  without  dis¬ 
torting  the  shape  of  the  ring.  The 


gas  “doughnuts'  have  bt*en  pholo- 
grafilitnl  yvhile  emerging  from  the* 
experimental  device. 

The  techni(|ues  enqiloyed  in  the 
formation  and  acceleratic^n  of  the 
plasmoids  are  original  yvith  Litton 
scientists  yvho  indicate  the  neyv  meth¬ 
od  eliminates  the  prolilems  of  elec¬ 
trode  erosion,  yvall  friction  and  low 
efficiency  in  the  development  of  plas¬ 
ma  space  propulsion  systems.  Litton 
scientists  believe  it  should  be  possi¬ 
ble  soon  to  accelerate  gases  to  a  siz¬ 
able  fraction  of  the  velocity  of  light. 
•  •  • 

Aeronutronic,  a  Division  of  Ford 
Motor  (Company,  Ney\port  Beach. 
Calif.,  has  developed  a  small  elt?c- 
tronic’  “neuron’'  yvhich  artificially 
duplicates  [lortions  of  the  human 
nervous  system  and  carries  out  learn¬ 
ing  processes. 

The  electronic  *‘neuron.'’  called 
MINI)  (Magnetic  Integrator  \euron 
Duplicator ».  is  about  a  fourth  the 
size  of  a  penny  and  is  c*omposecl  of 
a  magnetic  core  with  an  inner  hole 
through  which  wires  are  strung.  The 
ceramic  (magnetic)  core  is  capped 
yvith  a  metal  washer  and  again 
yvound  with  wires. 

The  device  is  modeled  after  the 
synaptic  junction  found  in  human 
and  animal  nervous  tissue.  Ihis 
junction  is  a  relay  point  for  passing 
signals  from  one  nerve  cell  to  an¬ 
other.  The  synaptic  junction  is  like 
a  door  yvhich  enables  sc^nieone  or 
something  to  pass  fre^m  one  room  to 
another,  then  closes  to  jirevent  oth¬ 
ers  from  entering.  The  synajitic 
junction  selectively  passes  certain 
signals  from  one  nerve  cell  to  an¬ 
other.  Aeronutronic’s  neuron-like  de¬ 
vice,  like  a  living  cell,  can  remember 
ex|)eriences  and  learn  new  facts  un¬ 
der  control  of  a  buman  or  mechani¬ 
cal  teacher. 

The  artificial  “neuron”  stores  or 
remembers  the  effects  of  past  events 
by  increasing  or  decreasing  the 
amount  of  flux  stored  in  a  magmatic 
circuit.  Memory  c*ontents  are  read 
simultaneously  at  electronic*  speeds 
from  a  series  of  similar  artific  ial  neu¬ 
rons.  In  this  yvay,  the  sum  total  of 
past  experiences  controls  the  decision 
of  response  made  by  a  netyvork  of 
MIND  elements. 

Transistor  circuits  are  used  in  con¬ 
junction  with  the  MIND  to  help  it 
c*arry  out  decision-making  functions. 
During  tests,  the  MIND  has  learned 


the  rule's  for  gixing  c*orrc*ct  answers 
in  coded  language  in  restionse  to  a 
limitc'cl  number  of  electronically 
stated  problems. 

Aeronutronic  is  considering  build¬ 
ing  a  larger  artificial  nerve-set  fnr 
Ic'sting  behavior  in  more  conqih'X 
Ic'arning  situations.  Development 
work  on  the  unit  yvas  supportc'd  b\ 
the  Ollice  of  Nayal  Research  Infor¬ 
mation  Systems  Branch.  Washington. 
1).  C.  and  the  T.S.  Air  Force’s  Rome. 
N.  Air  Dey elojiment  ('enter. 

file  MIND  yvas  developed  by  Aern- 
nutronic*  for  the  IVrceptron  Program. 
Percoptron  is  a  model  of  portions  of 
the  neryous  system  devised  at  Cor- 
nc*ll  Aeronautical  Laboratory.  Buffa¬ 
lo.  N.  V. 

•  •  • 

A  new  technique  for  the  study  of 
superconduc  tiy  ity  permits  direc  t  \  is- 
ual  observation  (d  transformations 
betwc'en  the  normal  and  supercon¬ 
ductive  states.  Ihe  experimental 
method,  deyeloped  at  the  (General 
F'lec*tric  Rc*search  Laboratory  in 
Schenectadx.  N.  \ cnnploys  a  com¬ 
bination  of  magnetic  and  optical 
c'fTects  to  achieye  dirc'ct  y  isual  obsoi- 
vation. 

Ihe  method  is  basc'cl  on  the  lad 
that  a  sufficiently  strong  magnetic 
field  can  change  a  material  from 
superconducting  to  normal,  but  so 
long  as  the  material  remains  super- 
c'onductive  it  is  a  perfect  magnetic 
insulator.  Ihe  specimen  to  be  ob- 
servc'd  is  usually  prepared  in  the 
form  of  a  flat  disc  or  plate,  altbough 
thiu,  vacuum  deposited  films  ha\c* 
also  been  studic'cl  in  this  manner.  On 
top  of  the  sample  a  ])late  of  a  special 
cerium  phosjihate  glass  about  one 
hundredth  of  an  inch  thick  is  [ilacc'd. 
W  hen  magnet izc'cl.  this  glass  has  the 
property  of  rotating  the  plane  of 
polarized  light.  Monochromatic  |>o- 
larizecl  light  is  beamed  on  the  glass 
and  the  reflected  light  is  viewc'd 
through  a  polarizing  filter  yvhic  li  can 
be  rotated  to  any  desired  angle*. 

riie  material  under  study  is  c  uslo- 
niarily  c'oolc’d  in  licjuid  helium  to  a 
tempc*rature  of  about  1.5"  abo\<‘ 
absolute  zero.  At  this  temperature* 
it  is  supercemeluc'tiy e.  but  it  can  be* 
c*hange*el  back  and  forth  betw'ee*n 
siiperc'onduclix e  and  normal  by  vary¬ 
ing  a  magnetic*  field.  At  ce*rtain 
magnetie*  fie*lcl  stre'nglhs.  the  s[)CH‘imen 
is  in  the  intermediate  state*,  yvith  por- 
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WHAT’S  WRONG 
WITH  THIS 
TELEGRAPH  SIGNAL? 


...and  how  do  you  find  out  without  interrupting  traffic? 


The  answer  to  the  second  question  is  Radiation’s  TDMS— Telegraph 
Distortion  Measurement  System— a  compact,  self-contained  unit  for 
on-line  testing,  analysis  and  monitoring  of  telegraph  and  data  trans¬ 
mission  links. 

The  TDMS  detects,  measures  and  analyzes  signal  distortion  on  a 
continuous  basis,  alerts  even  a  non-technical  operator  that  a  circuit 
is  deteriorating.  Thus  pinpointed,  the  malfunction  (a  badly-tuned 
receiver  in  a  radio  link,  for  example)  can  often  be  corrected  with 
little  or  no  circuit  downtime. 

For  detailed  information  on  the  TDMS,  write  for  Bulletin  RAD 
E-lOOBto  Radiation  Inc.,  Melbourne,  Fla.  Address  Dept.  S-il 


WHAT’S  WRONG  WITH  THE  SIGNAL  SHOWN  ABOVE?  Character  (letter  R)  shows  a 
split  4th  element,  a  result  of  poorly  adjusted  transmitting  equipment.  Spiral  trace 
display  on  Telescan  CRT  (at  left)  indicates  the  presence,  and  analyzes  the  nature 
of  chorocteristic  distortion. 


THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR... 

RADIPLEX-50*channel  low-level  multiplexer  with  brood 
doto  processing  applications.  Features  rugged  solid- 
state  circuitry,  almost  unlimited  programming  flexibility, 
unique  modular  construction  for  compactness  and  excep¬ 
tional  ease  of  operation  and  maintenance. 

RADICORDER-Multistylus  recorder  provides  high-speed 
instantaneous  readout  for  wide  range  of  dota  acquisi¬ 
tion  or  processing  systems.  Eliminates  necessity  of  elec¬ 
tronically  translating  complete  data,  thereby  reduces 
computer  work  loads. 

TELEMETRY  TRANSMITTER-Model  3115  is  a  rugged- 
ized  215-260  MC  unit  with  extremely  linear  FM  output 
under  the  most  severe  environmental  conditions.  With 
its  record  of  outstanding  performance  in  many  missile 
programs.  Model  3115  is  specified  by  leading  missile 
manufacturers. 


SIGNAL,  AUGUST.  I960 


57 


lions  of  it  normal  and  jxnlions  super- 
condu(‘tive\ 

Since  the  superconductive  areas 
shield  the  portions  of  the  ^lass  plate 
directly  above  them  from  the  mairne- 
tic  field,  these  j)arts  of  the  "lass  are 
not  majintized.  But  portions  of  the 
glass  directly  above  normal  areas  in 
the  sam])le  are  not  shielded  and  are 
thus  magnetized.  1  he  |)arts  of  the 
glass  that  are  magnetized  rotate  the 
plane  of  polarized  light  they  reflect, 
while  the  parts  that  are  shielded  do 
not.  Bv  adjusting  the  polarizing  fil¬ 
ter  through  which  the  reflected  light 
is  ohser\ed.  the  magnetizerl  portions 
of  the  glass  can  he  fiiade  to  appear 
dark  and  the  unmagnetized  portions 
light,  or  vice  versa.  Since  this  pat¬ 
tern  of  light  and  dark  corresponds 
exactly  to  the  pattern  of  supercon¬ 
ducting  and  normal  metal  in  the 
sample,  changes  in  the  state  of  the 
sample  can  he  observed  and  photo¬ 
graphed  directly. 

Ihe  techni(|ue.  which  was  devel¬ 
oped  by  G.E.’s  Dr.  \\  arren  De  Sorbo 
from  an  approach  originally  used  at 
the  \aval  Research  Laboratory;,  has 
produced  information  on  the  motions^ 
of  normal  and  superconducting  “do- 
niains*’  which  could  not  be  observed 
before.  Tt  is  also  a  quick  and  ac¬ 
curate  method  of  measuring  certain 
}>asic  magnetic  j)roperties  of  super¬ 
conductors. 

» 

•  •  • 

The  Sperry  Phoenix  Company  has 

develo})ed  a  radar  svstern  capable  of 
automatically  controlling  and  '  guid¬ 
ing  the  descent  of  manned  or  un¬ 
manned  spacecraft  and  landing  them 
by  remote  control. 

The  system  consists  of  a  single 
ground  control  radar  unit,  housed  in 
a  specially  constructed  highway  van. 
and  transponder  ecjuipment  located 
in  the  spacecraft  to  recei\e  and  trans¬ 
mit  coded  radar  signals.  The  space¬ 
craft  follows  a  radar  beam  from  tlie 
edge  of  space  to  the  landing  site.  A 
ground  radar  scanning  antenna  atoj) 
the  van  locks  onto  the  descending 
vehicle  and  autofuaticallv  tracks  its 
flight.  Electronic  computers  calcu¬ 
late  the  f)est  approach  heading  and 
transmit  signals  aloft  which  are  auto¬ 
matically  translated  ifito  “how  to 
fl\*'  information  for  the  craft's  auto¬ 
matic  flight  controls.  These  com¬ 
ponents  make  it  possible  to  revise 
a  fli"ht  pi  an  at  anv  tijne. 

I  hrouiihout  the  high-speed  earth- 
approach  glide,  the  s\sleni  auloma’i- 
cally  issues  corrective  commands 
based  on  information  being  received 
froni  instruinents  within  the  space¬ 
ship.  As  the  landing  area  is  ap- 
proachc'd  a  ground  ccmtroller  com¬ 


mands  a  flare-out  while  the  system 
automatically  tracks  the  ship  through 
the  touchdown  and  ground  roll. 

A  single  radar  fre(|uency  band  is 
employed  in  all  the  system's  track¬ 
ing,  guiding  and  data  transmitting 
functions.  I  sing  a  pulse  code  modu¬ 
lation  tr*^inp|ue.  the  automatic 
ground  controls  fire  (H)ded  r|uestions. 
receive  answers  and  issue  coinmands 
to  the  spacecraft  at  the  rale  of  5.()(M) 
|)ulses  })er  second. 

The  basic  svstern  has  been  per¬ 
fected  by  Sperry  for  the  I  .S.  Air 
Force  as  a  universal  means  of  con¬ 
trolling  very  advanced  drone  aircraft 
and.  missiles.  Its  first  scheduled  ap- 
])lication  is  to  provide  remote  control 
of  these  vehicles  for  realistic  air 
defense  tests  against  the  most  modern 
long-range  air  weapons. 

•  •  • 

Free  radicals  —  molecular  frag¬ 
ments  known  to  possess  high  energy 
potential — are  being  produced  in  a 
seemingly  self-sustaining  system  by 
Energy  Conversion  Laboratories 
( ECL )  of  Detroit.  ddie  natural 
atomic  reactions  of  the  highly  re- 
eative  particles  are  being  controlled 
at  near  room  temperature  and  their 
chemical  energy  is  being  converted 
directly  into  electricity  and  other 
forms  of  poyver  according  to  FTT.,. 

FX]L  reports  the  basic  principles 
involved  and  end  results  ol)tained 
have  been  successfully  and  repeatedly 
demonstrated  by  various  laboratory 
tests.  \o  plans  as  vet  have  been 
made  for  commercializing  the  con¬ 
version  system.  Ffowever.  according 
to  Stanford  R.  Ovshinsky.  iinentor- 
founder  of  Faiergv  Conversion  Lab¬ 
oratories.  analysis  of  experimeTital 
(Tata  obtained  from  present  yvorking 
mod(*ls  suggests  the  possibility  of 
adapting  the  phenomena  to  self-con¬ 
tained  j)acka"ed  power  units  capable 
of  being  started  and  operated  con¬ 
tinuously  yvithout  moving  parts  and 
in  a  manner  entirely  indej)endent  of 
conyentional  power  sources. 

•  •  • 

Development  of  a  Sigh-power  mi¬ 
crowave  switch  that  can  be  closed  in 
tenths  of  a  microsecond  has  been  an¬ 
nounced  by  Sylvania  Electric  Prod¬ 
ucts.  Inc. 

Ihe  microwave  switch  uses  a  gas 
discharge,  similar  to  that  in  a  th\ ra¬ 
tion.  to  create  a  fast  acting  and  re¬ 
latively  high-power  switch  for  a 
microwave  line.  In  addition  to  clos¬ 
ing  in  tenths  of  a  microsecond,  the 
switch  (.an  be  reopened  in  a  hnv 
microseconds. 

Sylvania  scientists  Dr.  Rudolph 
flutter.  Dr.  Robt*rt  Hill  and  Steyen 
Ichiki  pres(*nled  a  technical  paper 


describing  the  neyv  syyilch  before  the 
International  Congress  on  Microyvave 
Tubes  held  in  Munich,  (iermany  last 
June.  J  he  syvitch  yvas  reported  to  be 
faster  than  jiresent  devices,  includ¬ 
ing  ferrites,  yvhich  perform  similar 
swilcliing  functions. 

•  •  • 

Raytheon  Company  has  developed 
an  electronic  computer  converter  that 
|)ours  out  tyvo  and  one-half  million 
samples  of  information  per  second. 

J  he  converter  is  less  than  a  cubic 
fool  in  size  and  uses  a  Ray  theon  tech- 
ni(|ue  to  conyerl  an  analog  or  con¬ 
tinuous  signal  into  digital  or  number 
form  for  proc(*ssing  by  a  digital 
computer. 

Among  other  tasks,  the  converter- 
computer  combination  can  measure 
stress  or  strain  of  an  airplane  yving. 
As  the  yving  stretches  under  strain, 
a  “p'<  '  device  gives  off  analog 

signals  yvhich  are  tht*n  cony(*rted  into 
usable  form. 

Raytheon  r(*ports  the  conyerter’s 
accuracy  is  high  and  that  advanct'd 
converters  can  be  designed  to  handle 
10  million  samples  of  data  yvith  an 
accuracy  of  one-half  percent  <»f  full 
.‘icah*. 

•  •  • 

The  May  15,  1960  issue  of  h  ranee 

ictuelle  carries  comments  (Ui  F  rench 
research  and  invention  bv  (b  .N.  Ro- 
billard.  a  retired  I  ..S.  Navy  La  plain 
and  former  Assistant  (fliief  of  Nayal 
Rt^search  l  Patents  I  from  1017  to 
lOol  and  again  from  lO.'i.')  until  lOoO. 
Robillard  recently  spent  s(*yen  weeks 
in  France  talking  yvith  industrial,  re¬ 
search  and  jiatent  personnel. 

.  .  French  achievements  in  the 
(d(*clrical  field  art‘  yvell  knoy\n.  and 
France’s  scientists  and  engineius  are 
making  great  strides  in  the  elec- 
tropics  field.  One  (*xlr(*mt*ly  inter¬ 
esting  invention  of  (anneta  of  (Gren¬ 
oble  is  a  contractor  adualt'd  by  a 
|)holoelectric  c(*ll.  I'he  entire  dev  ictt 
is  extremelv  small,  and  is  of  such 
rugged  construction,  that  it  can  b(* 
readilv  installed  in  the  opt*n.  It  is 
being  extensively  u.sed  througlmut 
FTanc(*  for  the  control  ol  outdoor 
lighting  svslems  and  is  also  in  exten¬ 
sive  list*  in  Fjigland.  In  tht*  r‘*late(I 
elt*ctronics  field,  llit*  Socit'lt*  .\llic 
has  invenU'd  and  plact'd  info  opera¬ 
tion  a  device  for  controlling  the 
winding  of  extremely  thin  threads 
such  as  are  ust*(I  in  the  making  of 
miniature  electronic  jiarts.  Bv  the 
utilization  of  this  devict*  one  manu¬ 
facturer  reduced  his  wastage  from 
20  per(“(*nl  to  l(*ss  than  one  peit  t'iit. 

“Among  the  many  other  invt‘ntions 
was  a  chromonizing  process  yvh(‘rt‘in 
tht*  chromt*  so  (lt*t*j)lv  pentftrates  tht* 
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June  PROCEEDINGS  presents 

an  exclusive  report 
of  world-wide  significance 


IRp]  is  proud  to  present,  in  June  1960  Special 
Lssue  of  PROCEEDINGS,  the  findings  of  a  team  of 
271  engineers  who  for  2^  2  years  conducted  studies  of 
world-wide  significance  for  the  future  of  television. 

The  Television  Allocations  Study  Organization  — 
formed  by  the  TV  industry  in  1956  at  the  FCC’s  re¬ 
quest  - — ■  has  exhaustively  analyzed  the  engineering 
factors  underlying  allocation  of  frequencies  for  VHF 
and  UHF  television  broadcasting. 

As  the  number  of  television  services  grows,  a  better  use  of  TV  channels  becomes 
increasingly  important.  TASO  engineers  first  drew  up  specifications  for  measuring  TV 
field  strengths;  then  sifted  data  on  field  strengths  of  VHF  and  UHF.  They  have  discovered 
reasons  for  hitherto  unexplained  deviations,  and  have  also  sought  to  establish  a  relation 
betw'een  field  strength  and  picture  quality. 
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metal  that  a  eross  sectional  view 
makes  it  appear  that  the  interior 
metal  has  been  poured  into  a  shell 
of  chrome.  . 

trance  Actuelle  is  a  fortnijrhtly 
report  for  Americans  on  modern 
France  and  the  French  ('omnuinit\. 
It  is  published  hv  the  ('omite  France 
\ctuelle.  a  private  association  of 
F  rench  businessmen. 

•  •  • 

Design  engineers  at  I.ear  Inc.,  have 
♦  leveloped  a  compact  servo  amplifier. 

Phe  amplifier  is  contained  in  a 
packajre  with  a  total  volume  of  less 
than  a  cubic  inch.  F’acka^in<i  techni- 
<pjes  include  a  nearly  cul)ical  shape 
for  optiinum  use  of  volume,  three- 
d  i  me  n  s  i  o  n  a  1  component  -  stacking, 
ultra-thin  and  flexible  printed  cir¬ 
cuitry  and  suhminiature  silicon  trans¬ 
istors. 

In  addition  to  its  small  size,  the 
amplifier  features  a  choice  of  ])hase 
shift  characteristics  (eliminating  the 
need  for  external  capacitors)  ;  ex- 
t(‘rnally  adjustable  gain;  and.  low 
output  imj)edance  with  respect  to  load 
impedance.  ddie  unit  lias  passed 
Militar\  Specification  MIIv-E-5272 
covering  temperature,  altitude,  shock. 
\ihration  and  humiditv  extremes.  It 
performs  throughout  a  temperature 
range  of  from  -55°C  to  100°C  and 
can  withstand  10  G\s  up  to  .^(X)  c\cles 
per  second.  FOr  further  informa¬ 
tion.  contact  J.  A.  Andrews.  Lear 
Inc..  Ho\  6‘m).  (»rand  Rapids.  Michi¬ 
gan. 

•  •  • 

All  members  of  the  Association 

and  their  families  are  urged  to  exer¬ 
cise  their  voting  rights  on  Armed 
F'orces  Voting  l)a\.  designated  Sep- 
tcFuher  27.  10()0  by  the  Secrelar\  of 
Defense. 

Latest  information  on  all  election 
laws  and  dates  has  been  distributed 
to  all  military  personnel.  Armed 
Forces  Voting  Dav  will  constitute  a 
maximum  effort  to  insure  that  all 
citizens  defending  our  American 
heritage  will  have  the  opportunitx  to 
cast  an  effective  ballot. 

•  •  • 

The  famous  television  tape  record¬ 
ing  of  the  Moscow  debate  between 
\  ict‘  President  Hicbard  \ixon  and 
So\  iet  Premier  Xikita  Krushchev  Ite- 
came  a  perma?ient  part  of  F.S.  his¬ 
tory  recently  when  Ampex  (Corpora¬ 
tion  presented  its  original  MDKOTAI’E 
recording  of  the  e\ent  to  the  I  .S. 
Librar\  of  (lotigress. 

In  ceremonies  at  his  office.  Xixon 
accF'pted  the  historic  tape  on  behalf 
nf  the  Librar\  from  Phillip  L.  (bind\ 

\  ice  president  of  Ampex  Lor|)oration. 


de\elo])ers  of  the  vidkotape  televi¬ 
sion  recorder.  Ihe  gift  was  then 
turned  over  to  L.  (Quincy  Mumbird, 
Librarian  of  (Congress. 

Fhe  recording  of  the  impromptu 
verbal  exchange  was  made  on  juK 
24.  1959  during  a  visit  of  Xixon  and 
Khrushchev  to  the  American  Na¬ 
tional  F.xhibition  in  Moscow's  Sokol- 
niki  Park,  (iundy  immediately  rushed 
the  tape  to  this  country  where  less 
than  5()  hours  later  it  was  broadcast 
bv  all  networks  to  an  estimated  75 
million  viewers.  It  was  also  seen  in 
Russia,  the  I  nited  Kingdom.  Ganada 
and  other  countries. 

Ihe  tape  will  become  ])arl  of  the 
audio-visual  collections  of  the  Library 
where  it  will  be  available  for  use  by 
future  historians  and  scholars. 

•  •  • 

Sperry  Gyroscope  Company  has  de- 
\eloped  a  new  microwave  tube,  a 
multimegawatt  amplifier  that  boosts 
»)utput  power  of  military  radars  .5(K)() 
times  for  more  precise  tracking  of 
missiles  at  longer  ranges. 

Ihe  tube's  short  wavelength,  half 
as  long  as  in  earlier  su|)er-power 
tracking  systems,  |)rovides  sharper 
beams  for  pin|)ointing  small  missiles. 
Mid-section  of  the  tube  employs  a 
lOO-ampere  electron  beam  to  gen¬ 
erate  .S.OOO.OOO  watts  of  radar  j)ower. 
A  pointed  white  cone  made  of  a 
ceramic  similar  to  sap])hire  is  ..  win- 
flow  which  is  transj)arent  to  micro- 
wave  power.  It  passes  the  tube's 
(tutput  power  to  the  radar's  antenna 
while  sealing  the  out()ut  j)ipe  against 
the  tube's  ultra  high  vacuum,  a  pres¬ 
sure  one-trillionth  that  of  normal 
roofu  atmosphere. 

•  •  • 

Developing  the  “Little”  Economies 

I  A  Survey  of  Area  Development 
Programs  in  the  I  nited  States).  b\ 
Donald  R.  (Gilmore  describes  in  de¬ 
tail  the  ex|)enditures.  employment, 
object  iv(*s.  activities.  technicpies. 
problems  foreseen,  and  how  to  deal 
with  them,  of  the  following  types  fd 
programs  or  orgatiizations : 

Publicly  Financed  Programs  - 
Stale  Planning  and  Devf‘lf)pment 
Agencies.  State  Su|)porled  Industrial 
Financing  Authorities.  Revenue  and 
Munici|)al  Bonds  for  F'inancirjg 
Plants.  Municipal  and  Gount\  Devel- 
opFuent  Agencies.  Local  Planning 
Organizations.  Local  Redevelopment 
and  I  rban  Renewal  Agencies  and 
Port  Authorities. 

Privately  Financed  Programs — 
Railroads.  Electric  and  (ias  I  lilities. 
Banks.  Local  ('hambers  of  Gom- 
merce.  L(Kal  Industrial  Df*v fdopFiamt 

(Groups.  (^OFFlFFlUFlit  V  Dcv  flopFFFCFl! 


('orporations.  Statewide  Developnii'Fit 
(bedit  (b)rporalioFis.  Planning  Ifi- 
dustrial  I’arks.  Stale  (diambers  ol 
(bimmerce.  Area  Development  Asso¬ 
ciations.  Stale  and  Local  Develop- 
Fuent  (fi)uncils  and  Regional  Develop- 
FFienl  (iroups. 

This  coFn})reheFisi\ e  study  of  <fi'- 
velopFuenl  ageFicies  iFi  the  I'niled 
States  is  a  suppleFncFilarv  paper  of 
the  Area  DevelopFiFent  GoFUFuittee  <»f 
the  GoFiiFiiittee  for  I'.conoFiFic  Devel- 
opFFFeFil.  ((T.D).  GFJ)  is  comj)rised 
of  LSO  businessFuen  and  educators 
whose  purpose  is  to  iriitiate  stuflies 
iFito  the  principles  of  busifiess  poliev 
and  of  public  poliev  which  will  foster 
the  full  contribution  of  industry  aFid 
coFFFFuerce  to  the  AFFFericaFi  econoFiiv. 

Devehpirifi  the  Little'^  Eronotnies 
is  available  at  S5.()()  p(‘r  c<Fpv  from 
the  ('oFFFFFiitlee  for  l.coFioFFiic  Dtwel- 
opFiienl.  711  Fifth  Avfnue.  Xf*w  \nFk 
22.  X.  V.  .Special  ratf's  for  voIiifffc 

orders  are  available. 

•  •  • 

A  four-part  information  portfolio 
outlining  growth  potential  of  Puerto 
Rico's  I  ..S.  affiliated  metal  workiFig 
and  electric  product  iFidustry 
been  issued  bv  the  GoFFFFUoFiwealt h's 
l^conoFFiic  DevelopFFFeFit  AclFFiiFiistra- 
tion. 

Designed  for  FiFaFiulaclurfUs  <  off- 
sidering  expaFisioFi.  tin*  portfolio  re- 
veals  that  this  islaFid  iFFdustry  has 
tripled  in  size  everv  two  vears  siFice 
19.50  and  annual  sales  have  riscFi 
1000%  to  .SOO.OOO.OOO  since  1952.  In¬ 
cluded  is  a  product  feasibilitv  analy¬ 
sis  prepared  bv'  Richard  L.  White. 
foFFFFcr  president  of  both  tbe  X'atioFial 
FJectrical  Muff u fact urers  AssociatioFi 
aFid  tin*  AFFiericaFF  Hardware  MaFiu- 
facturers  Associati(»FF. 

Tin*  portfolio  caFi  b«*  obtaiFn*d  by 
writing  to  the  F.c<moFFFic  Dt*vclo|)- 
FFFeFp  AdFuiFiist ratioFF.  (►(*(>  Fifth  Ave- 
FFFFe.  Xew  5  ork  19.  N.  A..  Dejit. 

PRM. 

•  •  • 

The  following  publications  ffc 

available  froFii  the  Office  <d  d'echFFn  al 
s:^*rvices.  I  ..S.  DepartFFFeFit  of  Gofif- 
FFFt*F*Ce.  W  ashiFFgtoFF  25.  1).  (7 

Exnendahle  Modules  ns  Bases  for 
l)isnosnl-.if-t ailure  Maintenance,  bv 
R.  ().  StoFFF*  aFFd  others.  thC"  XatioFFal 
Buieaii  of  StaFFclards  for  Bureau  of 
A<*roFFaiJlics.  1  ..S  X..  Fe)'.  19()(). 

(Order  Xo.  PB  151  100.  5^2.25  pel’ 
copv. )  I  he  replaceFueFFt  of  aviati»>n 
♦  ‘leclroFFics  coFFipoFFeFFts  with  expF*FFd- 
able  FFFodules  is  t*valuated.  AccordiFig 
to  the  rt*port.  disposal-at-faiIur(* 
FFicnlules  will  FFot  offIv  help  solve 
FFiairFteFFaFFct*  pF’obleFFis.  but  also  are 
coFFFjFatible  with  futurt*  desisiiF  treFids. 
Fht*  cost  of  procuriFFg  aiFcl  FiiaintaiFF- 
iiFg  (*lectroFFic  cFpiipiFFCFFt  (fi*sigFFed  foi 
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i‘\|K*iulal)le  iiHxlules  is  rompaifd 
with  the  cost  of  rnaiiilaiiiinii  equip- 
nuMit  eonlainifiir  repairable  units. 
W  itl)  the  cost  factor  halanced  (uit. 
other  considerations  such  as  reliahil- 
it\  of  e(pji|)fnent.  smaller  size,  lighter 
weijiht  and  improved  maintenance 
ar(‘  carefulK  evaluatf*d.  To  deter¬ 
mine  the  optimum  module  size, 
modules  of  \arious  electrical  sizes 
from  I  to  12  tubes  are  compared 
from  the  standpoint  of  o\er-all  pro¬ 
curement  cost,  d  he  report  concludes 
that  the  optimum  sized  module  which 
would  he  the  cheapest  to  procure 
and  the  easiest  tf)  maintain  is  om‘ 
with  4  to  o  tubes,  dhis  estimate  ap¬ 
plies  t(>  both  expendable  ami  repair¬ 
able  units. 

I ni  entions  It  anted  hy  the  AnneA 
Forces,  h\  National  Inventors  (amn- 
cil  for  r.S.  Department  of  Com¬ 
merce.  MaN  I9f)0.  "I  bis  list  of  techni- 
<‘al  problems  was  prepared  with  the 
cooperation  of  the  Army.  Navy  and 
\ir  Force.  Fach  problem  is  one  to 
which  the  armed  forces  are  seeking 
a  solution.  Fhe  publication  is  a 
supplement  to  prior  editions  and  con¬ 
tains  new  problems,  a  number  of 
revisions  or  restatements  of  ])revi- 
ouslv  published  problems,  and  a 
special  non-militarv  problem.  Anyone 
wishiu”  a  copv  of  problems  which 
are  still  active  on  the  10o7-50  list¬ 
ings  max  obtain  a  copy  by  writing 
to  the  National  Inventors  Council. 

Department  of  Conunerce. 

1  f*r()t::ress  Report  on  Machines  to 
Learn  to  Translate  Lanf^uafies  and 
Retrieve  Information,  bv  H.  .1.  Solo- 
inonoff.  Zat(‘r  (^mipanx  for  Air  Re¬ 
search  afid  Development  Command. 
r.S.  A.F..  Oct.  D4V).  I  Order  No. 
FR  16126.4.  7.4c.  1  d'lu*  r(*[)ort  out¬ 
lines  the  theoretical  steps  in  develop- 
ifiii  a  digital  computer  for  mechanical 
language  translation.  Ihe  author 
points  out  that  such  a  computer 
would  be  able  to  learn  arid  “pair 
off*'  onlv  simple,  svnthetic  lan<;ua^t‘s. 
and  that  the  |)airs  of  lan^uajzes  be¬ 
tween  which  translation  could  bt* 
successfulK  made  are  xorv  limited. 
Also,  a  skilled  human  translator 
would  he  m*(‘ded  at  all  times  to  trans¬ 
late  what  the  computer  could  not 
handl(‘.  as  well  as  rapidly  answei-  an 
enormous  amount  of  (pit'stions  asked 
by  the  impiisitixe  machine.  \  further 
handicap  is  the  fact  that  one  wron*: 
answer  from  tlu'  nuxlerator  would 
throu^hlx  confuse  the  machine.  The 
report  also  discusses  pro^rammin«i 
for  a  machim*  to  retrieve  informa¬ 
tion.  "hut  havin»i  similar  linguistic 
linfitations.  (»i\en  a  lar^e  set  of 
doiuments  and  s(‘arch  indices  as- 
sijified  bv  human  rt‘searchers.  the 
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uiacliiiu*  would  learn  to  assign  de¬ 
scriptors  or  other  searcfi  indices  to 
documents.  I  he  report  describes  the 
technical  and  semantic  difliculties  in 
detail,  and  proposes  a  unified  method 
for  resolving  j)roI)lems  in  l)oth  me¬ 
chanical  translation  and  information 
retrieval. 

Antiy  Research  Task  Summary 
R)6(),  i>v  ihe  Office  of  the  (diief  of 
Research  and  Developmeiit.  I  S A 
and  co!isisting  of  6  volumes:  Medi¬ 
cal^  Biological,  and  Social  and  Be¬ 
havioral  Sciences,  Pl^  161  I 
Chemistry,  PB  161134..  .S.3.75:  Phys¬ 
ics  (Parts  1  &  21.  PB  16113:>PB 
161136.  S3. 7.3  each:  Engineering. 
PB  U)1137.  .S4.2.3;  and.  Materials 
Technologies,  Mathematics,  and  Op¬ 
erations  Research,  PB  161 13B,  .S4..30. 
'I’hese  volumes  report  work  accom- 
t»lished  under  the  Army’s  Research 
and  Development  Program  in  Army 
laboratories  and  by  contractors. 
Kach  volume  contains  a  brief  descrip¬ 
tion  of  the  purpose,  scope  and  status 
of  all  research  [)rojects  as  of  Septem¬ 
ber  16.39.  Agencies,  contractors  and 
princij)al  investigators  are  listed. 

•  •  • 

The  essential  technical  character¬ 
istics  of  963  different  semiconducto»' 
devices  now  available  from  British 
manufacturers  are  givefi  in  tal)ular 
bum  in  British  Semiconductor  Guide. 
a  new  publication  issued  by  flex- 
wood  &  Com|)any.  Limited.  Drury 
house.  Russell  St..  Drurv  Lane.  Lon¬ 
don.  W.  C.  2. 

4  he  devices  are  presented  in  thrt'e 
main  groups — transistors,  diiwles  and 
re('tifiers.  and  photosensitive  devices 
— together  with  technical  details  and 
sources  of  supply. 

•  •  • 

Fenwal  Electronics,  Inc.  has  re¬ 
leased  a  new  thermistor  manual. 
EML-3.  4  Ids  book  describes  what 
tliermistors  are  and  wliat  thev  do, 
gives  several  examples  of  how  thev 
are  used,  and  tells  how  to  solve  ther¬ 
mistor  problems.  Resistance-tempera¬ 
ture  taldes  are  included. 

I'he  manual  is  available  upon  re¬ 
quest  to  Fenwal  Electronics.  Inc..  .31 
Mellen  Street,  Framingbam,  Mass. 


Photoprogress 


Army  scientists  at  the  Army  Ord¬ 
nance  Corps’  Picatinny  Arsenal. 
Dover.  \.  J.  are  using  a  camera  witli 
an  exposure  speed  of  one  five-bil¬ 
lionth  of  a  second  to  studv  explosixe 
materials  during  detonation.  Intense 
light  required  by  the  camera  is  pro¬ 
vided  by  setting  off  an  argon  gas 
lK»nd)  simultaneouslv  with  the  ex{)lo- 


sion  being  photcjgraphed. 

In  practice,  blocks  of  explosive 
materials  about  the  size  of  a  clenched 
fist  are  deto!i?ted  inside  a  large  steel- 
encased  cell.  One  end  of  the  steel 
cell  is  open,  allowing  blast  to  escape. 
Portholes  covere*d  with  thick  shatter¬ 
proof  glass  are  located  in  the  walls 
of  the  steel  cell.  I  he  camera  makes 
it  pictures  through  one  of  these  port¬ 
holes.  Slower  cameras,  including  a 
movie  camera,  are  mounted  at  other 
portholes  to  make  differejit  kinds  of 
])ictures.  Scientists  obserxe  the  ex¬ 
periments  through  a  system  of  mir¬ 
rors  and  safetv  windows.  Detofia- 
tions  are  set  off.  and  cameras  are 
operated  by  remote  control. 

In  experiments  so  far.  the  camera, 
called  a  Kerr  cell  camera,  has  made 
still  photographs  of  explosion  shock 
waves  traveling  as  fast  as  five  miles 
a  second  (  U>.(K)()  miles  afi  hourl. 

I  he  camera  was  dexeloped  and  man¬ 
ufactured  by  Electro-Optical  Systems. 
Incorp..  Pasadena.  (California,  for 
and  under  the  superxision  of  Pica- 
tinny  scientists.  Ihe  cofnpanx  is 
selling  the  camera  commercially  for 
use  in  explosives  research  bx  other 
government  agencies  and  |)rivale 
industries. 

•  •  • 

A  new  automatic-processing  16mm 
film  recorder  and  viexver  for  use 
xvith  either  galvanometers  of  a  (CR 
tul)e  has  been  announced  by  (Geo¬ 
technical  Corp.  of  (Garland.  4Vxas. 

4  he  instrument  is  called  the  Develo- 
corder. 

From  1  to  16  galvanometers  can 
be  use*d  to  record  multi-channel  data 
from  DC  to  20  cps.  or  up  to  130  cps 
<Mi  sj)ecial  order.  W  ith  a  (GR  tube. 
D(C  to  13  kc  data  can  be  recorded, 
as  xvell  as  intensity-modulated  spec¬ 
trograms.  Lissaj3)us  |)atterns  and 
other  presentations. 

From  4  to  32  continuous  hours  of 
data  can  be  recorded  on  self-con¬ 
tained  200’  reels  of  standard  micro¬ 
file  film  at  speeds  of  3  to  26*  cm  ruin. 
Self-contained  circulating  chemicals 
and  a  blovxer  process  the  film  auto¬ 
matically.  Ihe  Dexelocorder  then 
displaxs  the  data  magnified  x  10  on 
its  6”  X  17”  vievx screen  xvithin  2  to 
20  minutes  after  recording,  using  the 
2-directional.  variable-speed  xiewing 
d  rive. 

Date,  time  and  film  number  are 
oj)ticallx  printed  on  the  film  during 
recording.  Fime  mark  pulses  are  fed 
directly  to  the  galvanom(‘ters.  A 
})lastic  grid  template  can  be  placed 
over  the  viexvscreen  for  data  measure¬ 
ments.  Film  trace  xxidth  is  .03  mm. 
Linearitv  is  belter  than  2/7  .  \\  eight 
is  173  f)ounds. 


Names  in  the  News 


Richard  C.  Stiles,  supervisor  of 
electronic  sxvitching  sxstei]is  design 
and  development  for  Autoniatic  Elec¬ 
tric  Laboratories,  has  been  named  to 
the  staff  of  Lt.  Gen.  James  D.  O’Con¬ 
nell,  I  SA  (R(*t.i.  xice  president  of 
(General  lelephone  \  Electronics 
(.alif.  Stiles  will  be  concerned  with 
long  range  planning  for  communi¬ 
cations  switching  sx stems. 

Joseph  C.  Myrick,  vice  president  of 
Rixon  Electronics.  Inc.,  has  been 
flamed  to  head  a  fiewly  bnined  Re¬ 
search  and  Dex  flojimenl  Division. 
He  is  one  of  the  cornpanx  founders. 

W.  B.  Deane  xvas  appointed  direc¬ 
tor  of  .Syslcfiis  Research  for  Inter¬ 
national  Electric  (Corjioralion.  a  sub¬ 
sidiary  of  International  I'elephone 
and  lelegraph  (Corporatiorn  Prior  t«> 
his  employment  bv  IF(C  he  was  a 
Ll.  (Col.  with  the  I  SAF. 

C.  K.  Fulton  has  been  appoint(*d 
sales  manager  for  Missile  Defense 
Ffpjipmenl  in  the  (General  Electric 
(Co..  Heavy  Military  Electronics  De¬ 
partment.  He  will  direct  the  sales 
activities  for  the  ballistic  missile  de- 
ftmse  ecpiijunefil  being  dex«*l(q)<*d  bx 
the  company. 

Joseph  J.  Cancie  has  bt'cm  appoint¬ 
ed  to  the  newlv  creat»*d  position  of 
administrator.  Defense  Dtqiartmcmt 
Relations.  American  (Cable  \  Radio 
(Corporaliofi.  He  joined  ibe  company 
ifi  1946  at  \ew  ^  ork  (Cilx  and  f(»r 
the  jiast  four  xears  has  been  assigned 
to  the  Washington.  1).  (C.  office  as 
assistafit  district  superifitendent. 

Robert  Crane  was  appointed  to  the 
newlv  creatc*d  post  of  district  super- 
xisor  in  charge  of  Long  Island  and 
\(‘w  ^  ork  (Citv  for  Burlingame* 

Associates. 

James  Emmi  has  be(*n  named  man¬ 
ager  of  the  newly  formed  (Central 
Overhaul  and  Repair  Depot  of  Auto- 
netics.  a  dixisieen  of  CNorlh  American 
Aviation.  Inc.  He  will  be  responsible 
for  directing  all  activities  of  the  Dt*- 
pot  including  negotiation  of  con¬ 
tracts.  overhaul  and  repair  of  mili¬ 
tary  products  and  cjuality  control. 

Samuel  L.  Baraf  was  elected  presi¬ 
dent  of  I  riited  I  ransformer  (Corj). 
He  xvas  co-founder  of  I  I  (C  in  1933. 

Col.  Melvin  W.  Kernkamp  has  as¬ 
sumed  his  new  duties  as  (Chief  Plans 
Division.  (Combat  Develojunents  Di¬ 
rectorate.  I  .  .S.  Armx  Electronic 

Proving  (Ground.  Eorl  Huachuca.  Ari¬ 
zona.  He  will  be  charged  with  the 
develojmient.  programming.  su|)(‘r- 
X  ision  and  w  riting  of  all  (  ombat  De¬ 
velopment  4\*st  Plans. 
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COMMVJSIST  CHiyA  AJSD  ASIA— 
(^hallpngp  to  Antprican  Policy^  by 
A,  Doak  linrnptt.  Harppr  &  lirothprs 
for  thp  Council  on  Forpign  Rpla- 
lions,  /96f).  a?  5  pagps, 

86.95. 


^ovks 


tions  with  the  Communist  parties  in 
)ther  Asian  countries  and  on  the 
aims  and  strains  of  the  Sino-Soviet 
alliance.  Mr.  Barnett  concludes  with 
a  probing  examination  of  Cnited 
States  policy  toward  Communist 
China,  with  particular  empha 
the  dangerous  situation  in  the  Taiwan 


Strait  area,  the  (fuestion  of  the  seat¬ 
ing  of  rnaiidand  (diina  in  the  I  riited 
Nations  and  the  present  American 
attitudes  toward  diplomatic  recogni¬ 
tion  of  the  Peking  regime. 

Barnett  is  a  ‘graduate  of  Yale  I  rii- 


The  emergence  of  ("omrnunist 
(diina  as  a  major  and  dynamic  power 
oil  the  Asian  mainland  has  profound¬ 
ly  changed  the  lialance  of  political 
and  strategic  power  in  the  world. 
What  does  the  continuing  growth  in 
Communist  (diina's  strength  and  in- 


versity.  a  former  memher  of  the  State 
Department  and  jiresentlv  on  the  staff 
of  the  Ford  Foundation. 


PROP!  LSlOy  SYSTFMS  FOR  SPACE 
FLICHT^  hv  William  R.  CorlisK. 
McCraH-llilL  \.>.r..  1960,  350 

papps.  $10,00. 


fluence  mean  for  the  future  of  the 
free  countries  of  Asia  and  for  L  nited 
States  policy?  What  are  the  principal 
wa\s  in  which  the  Chinese  (^mirnu- 
nist  regime  exerts  its  power  at  home 
and  abroad?  What  policies  can  best 
serve  American  interests  and  those  of 
non-(]ommunist  Asia  in  the  next  five 
or  ten  years? 

I  hese  cpiestions  are  dealt  with  com¬ 
prehensively  in  this  full-scale  study  of 
('ommunist  China  and  its  imjiact  on 
Asia  h\  an  author  who  was  horn  in 
China  and  has  devoted  his  career 
ever  since  World  War  II  to  an  in¬ 
vestigation  of  China  s  actions  and  in¬ 
tentions.  Since  1917  Mr.  Barnett  has 
spent  oxer  six  vears  in  firsthand  ob¬ 
servation.  research  and  reporting  in 
Asia,  first  in  ('hina  itself  and  then  in 
ar(‘as  on  its  immediate  peripherx.  He 
xvas  in  Peking  in  1949  xvhen  the 
(^mimunists  came  to  poxver  and  spent 
sexen  months  under  their  rule.  Suh- 
sefpnmtlv  he  lived  for  several  years 
in  Hong  Kong,  reporting  on  develop¬ 
ments  in  (diina  and  traveled  xvideix 
in  the  entire  region  from  Japan  to 
India. 

Mr.  Barnett  s  chajiters  on  Commu- 


riiis  volume  makes  an  up-to-date 
assessment  of  the  entire  field  of  thrust 
devices  for  use  in  outer  space  explora¬ 
tion.  The  re<|uirements  of  various 
space  missions  are  compared  xvith 
the  abilities  of  the  different  propul¬ 
sion  svstems.  and  poxver-generatimr 
and  energx -conx  ersiori  theories  are 
analyzed  over  a  xvide  ])ower  range. 
Latest  progress  in  ion  jiropulsion. 
plasma  devices,  nuclear  propulsion 
studies  and  chemiral  rocket  research 
and  development  at  the  various  in¬ 
dustrial  and  government  laboratories^ 
throughout  the  countrv  is  reported. 

J  he  hook  considers  sjiace  propul¬ 
sion  from  a  jnactical  viexvpoint,  em¬ 
phasizing  actual  i-ontrihutions  and  as¬ 
signing  them  roles  in  the  overall  view 
of  space  technology.  It  integrates 
propulsion  technologv.  sets  up  cri¬ 
teria  for  (‘omparison  and  evaluates 
the  entire  field. 

Mr.  ('orliss  is  prcsentlv  on  the  s’aff 
of  The  Martin  Company.  He  has 
been  associated  xvith  Pratt  and  Whit¬ 
ney’s  Aircraft  Nuclear  Projiulsion 
program  and  General  Flectric’s  Flight 
Propulsion  Laboratory. 


nist  China  as  a  totalitarian  state,  on 
its  xaried  policies  of  attraction,  ])res- 
sure.  and  subversion  throughout 
Asia,  and  on  its  energetii*  ])rograms 
of  trade  and  aid  offer  evidence  that 
the  challenge  posed  to  the  xvorld  by 
Communist  China  operates  on  many 
different,  interacting  lex  els;  ideo¬ 
logical.  j)olitical,  ef'ononnc  and  mili¬ 
tary. 

file  book  also  proxidcs  authorita¬ 
tive  discussions  on  the  lole  of  the 


M\  LIFE,  hv  Crrand  Admiral  E'icb 
Rapdpr,  I  .  S.  Mai'al  Institntp.  An¬ 
napolis.  Md.,  I960.  430  prtfips. 

$6.00 

My  Life,  the  autobiography  of  Cer- 
manv's  (band  Admiral  F.rich  Baeder. 
is  the  storv  of  a  highly  successful 
naxal  leader.  In  the  World  War  1  bat¬ 
tles  of  Dogger  Bank  and  Jutland. 
Baeder  xvas  Admiral  von  flipper  s 
chief  of  staff  and  tactical  mentor;  it 
was  in  this  assignment  that  Baeder’s 


Overseas  Chinese,  on  Peking's  rela-  masterx  of  naval  tactics  xvas  brilliant¬ 


ly  demonstrated.  \\  hen.  after  the  war. 
the  Versailles  Treaty  strij)ped  the 
(ierman  Naxy  of  m<>st  of  its  com¬ 
batant  ships  and  reduced  its  strength 
to  lOO.OtK)  men,  Baeder  jiatientlv  and 
methodically  set  about  the  rebuilding 
of  his  country’s  sea  forces.  Admiral 
Baeder  xvas  the  genie  of  (ierman's 
Vi7)rld  W  ar  11  Navy. 

Baeder  xvas  not  a  member  of  the 
Nazi  Party,  but  he  was  included  in 
Hitler's  xxar  planning  grouj).  My  Life 
contains  prexiously  unpublished  ac¬ 
counts  of  xvhat  trans|)ired  at  the 
Fuhrer's  secret  staff  meetings  before 
the  invasions  of  iNorxvay.  Poland  and 
Bussia.  The  book  also  discloses  new 
information  on  Operation  Sea  Lion, 
the  proposed  invasion  of  Fngland. 
Admiral  Baeder  includes  a  personal 
account  of  his  trial  at  Nurnberg.  at 
the  close  of  xvhich  he  xvas  sentenced 
to  life  imprisonment  at  Spandau.  In 
sum.  the  book  portraxs  the  career  of 
a  naval  oflicer  xvhose  devotion  to  duty 
transcende<l  his  entire  life. 

COyTEMPORARY  THEORY  />  /\- 

TERyATlOyAL  RELATlOys.  pd- 

itpd  bv  StanIpY  11.  Hoffman.  PrPn- 

ticp-llall.  Ine..  A.V.F..  1960.  293 

paffps.  $4,95. 

An  approach  to  the  development  of 
doctrines  capable  of  dealing  more 
effectivelv  with  international  })rob- 
lems  is  offered  for  consideration  in 
this  book. 

While  })roxiding  a  panorama  of 
contemporary  thought  on  xvorld  poli¬ 
tics,  the  volume  shoxvs  how  theories 
in  the  field  can  be  studied  and  ap¬ 
plied.  It  concentrates  more  on  })rob- 
iems  of  method  than  on  such  substan¬ 
tive  issues  as  the  cold  xvar  or  the  end 
of  colonialism.  It  deals  xvith  the  prin¬ 
ciples.  fundamental  conce})ts  and 
methods  xvhich  should  precede  and 
govern  the  study,  or  the  reshaping, 
of  |)olicy. 

After  introducing  the  subject  on 
international  relations  as  an  auton¬ 
omous  discipline,  the  author  dis¬ 
cusses  such  significant  subjects  as  the 
“realist  ’  theorv  of  power  })olitics. 
philosophies  of  history  and  sociolog¬ 
ical  derivations  from  social  communi¬ 
cations.  He  also  deals  xvith  the  erpii- 
librium  theory  and  decision  making. 

Mr.  Hoffman’s  conclusion  includes 
a  detailed  program  of  systematic, 
comparative  historical  research  and 
a  plea  for  the  construction  of  “rele¬ 
vant  uto})ias.”  He  suggests  a  rebirth 
of  {)olilical  philosophy  concerned 
with  the  definition  and  realization  of 
ideals  in  international  relations  and 
refutes  the  thesis  of  those  xvho  con¬ 
demn  as  hopelessly  shalloxv  attempts 
at  ap])lying  ethical  standards  to  tijc 
activities  of  nations. 
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(iliapter 

(  (Continued  from  i 

>^L  (lonvair  Klectroriics ;  treasiin*r. 
(!liarlr>*  Hatcher.  Technical  Publica¬ 
tions  I)e|)artment.  Navy  FJectronic^ 
I.ahoratory. 

Santa  Barbara 

\  joint  rneetinji  of  the  chapter,  the 
Military  Order  of  the  World  Wars  and 
the  Ixetired  l^rofessional  and  Ibisiness 
Men's  ('Inh  of  .Santa  fiarhara  was  held 
Ma\  ().  at  the  Mar  Monte  Hotel. 

Lt.  (hndr.  Kay  K.  Meyer^.  l.SN 
(Ket.l.  VF(]K.\  retiional  vic(‘  presidei:!. 
«leli\ered  a  report  on  the  19.0  attempt 
ol  the  submarine  \anfi/iis  f  to  «:o 
iimler  the  ptdar  ice  cap.  He  also  showed 
a  (  olor  movie  of  the  successful  expedi¬ 
tion  by  t!ie  atornic-powered  \(iiitilus  II. 
'rile  projiram  was  emceed  by  K  \dm. 
(ilarence  ('.  Kay.  chapter  president. 

Scott-St,  Louis 

In  .lune.  the  chapter  held  a  diimer- 
meriing  and  dance  at  Aujiustine's  Kes- 
taurant.  Kelleville.  III.,  with  101  mem¬ 
ber'-  and  jiuests  attendinti. 

(ad.  David  W'.  Kaujiher.  chapter 
previdfiit.  jiave  a  report  on  the  1960 
XrOFA  (ionvention.  New  chapter  mem¬ 
bers  were  introduced  by  Allan  L.  Fiseii- 
maver.  chapter  secretary. 

(blest  speaker  Kichard  A.  Fitzjierald. 
McDonnell  Aircraft  (airp..  spoke  on 
"Project  Mercury  ('hallenjie  ot 

Space.'*  'File  talk  was  sujiplemented 
with  slides. 
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\s  we  jio  to  press  we  have  learned 
that  the  Northrop  (Corporation  has 
bo(  (une  a  jiroup  member.  (Company 
refiresentatives  will  apjiear  next 
immth. 
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tatk  it  over  with  an  AFCEA  member 


he  knows  the  benefits 


APPLICATION  FOR  INDIVIDUAL  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION 

1624  Eye  Street.  N  W  Washington  6,  D.  C. 

NAME:  _ _ _ _ _ _ _ _ 

(Last  Name)  (First  Name)  (Middle  Name  or  Initial) 

Address  . .  . . . — . 


Firm  or  Military  Installation:  — .  .  - 

Title:  .  Type  of  Work: 

U.  S.  Citizen  □  or  Citizen  of  . 

Type  of  Membership  Desired: 

Full— $5.00  □  Student— $2.50  □  Life— $50.00  □  Allied— $5.00  □ 

Subscription-Non-Member — $7.00  □  Foreign  Mailing — $8.(X)  □ 

Enclosed  find  $  for  annual  dues  for  AFCEA  membership  (or  subscription) 

which  includes  the  monthly  magazine  SIGNAL  and  Chapter  Affiliation. 

DATE:  SIGNATURE:  . 
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The  sure 

in  automatic  comnr)i^4  communication^ 


t 


Helping  “man”  the  missiles  at  the  Vandenberg  Air  Force 
Base  is  a  new  350()-line  automatic  telephone  intercommuni¬ 
cations  network  installed  by  AE. 

Advanced  switching  techniques  permit  this  exchange  to  set 
up  any  desired  combination  of  conference  or  command 
circuits  in  a  matter  of  seconds,  provide  taping  of  conversa¬ 
tions,  and  interconnect  with  outside  lines  via  microwave. 

Complex  circuit  routing  such  as  this  is  not  new  with  us— 
AE  has  had  a  hand  in  the  development  of  specialized  com¬ 
munications  systems  for  the  armed  forces  for  over  50  years. 

If  you  have  a  problem  in  communications  or  control,  AE 
can  usually  supply  the  solution— as  well  as  basic  components 
or  complete  control  systems.  A  letter  or  phone  call  ( Fillmore 
5-7111)  to  the  Manager,  Government  Service  Division, 
Automatic  Electric  Sales  Corporation,  Northlake,  Illinois,' 
will  bring  quick  results. 


AUTOMATIC  ELECTRIC 

Subsidiary  of 

GENERAL  TELEPHONE  &  ELECTRONICS 


1 


Life  —  over  700  hours  reported 


V-BAND  MAGNETRONS 


Peak  power  available  —  more  than  10  kw. 

(More  power  than  you  can  get  from  any  other  . 
device  at  this  frequency) 

Duty  cycle  —  up  to  0.001.  (For  the  BL-221,  it  is 
0.00055) 

Vibration  —  will  survive  10  g’s 
Shock  —  50  g’s  at  4  millisec 
Lightweight  —  7.25  lbs 

Mounting  —  mates  to  modified  standard  flange 
Ruggedized  —  Ceramic  and  metal  construction 


Fixed  tuned 


Output 


Band 

Tube  Type 

Frequency 

Range  (MC) 

Minimum  Peak 
Power  (RW) 

Mates 

with 

V 

BL-23S 

51,000-54,000 

10 

UG385/U 

V 

BL<236 

54,000-57.000 

10 

UG385/U 

V 

BL-237 

57,000-60.000 

10 

UG385/U 

V 

6L-221 

69,000-70,500 

10 

UG385/U 

New  product  catalog  available. 


Send  for  your  copy  today. 


SHOW  —  BOOTH  #612-613 


Offices  in  major  cities  A  subsidiary  of  Varian  Associates. 


Leaders  in  the  design,  development  and  manufacture  of  TR,  ATR,  Pre-TR  tubes;  shutf  *5.; 
reference  cavities;  crystal  protectors;  silicon  diodes;  magnetrons;  klystrons;  duplexers; 
pressurizing  windows;  noise  source  tubes;  high  frequency  triode  oscillators;  surge  protectors. 


